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TREATIS = 


Decimals ah Menf uration. 


' Calculated for the 
138 and IMPROVEMENT of thoſe 
who are defirous to be acquainted with 


FIGURES, in accurate and uſeful Con. : 


TEES LTH 
CONTAINING, : 


91 Aa Application of Decimals to all the ds Branches 
of ARITHMETIC, in a Variety of Examples; to- 
gether with the Doctrine of Circulating Decimals or 


Repetends. 


u. INTEREST in all its Caſes, both Simple and Com- br 
pound; with Conſtructions upon the-Rules of Rebate 
or Diſcount: Likewiſe ſeveral new Methods adapted to- 


the Valuing of Leaſes or Annuities on Lives. 


III. Tag Extraction and Uſes of the Square and Cube - 
| Roots, particularly a new, ſhort, and eaſy Method of _ : 


Extracting the Cube Root. 


IV. DuopzciMaLls, or Crols-Multiplication, by an en- 


ſier Method than hitherto praftifed. | 


v. MENSURAT ION of all Kinds of Superficies and 8 : 
lids, with practical Errors pointed out; together with the 


Art of Gaging, and ſome improv'd Methods in Survey- 


ing of Land: Alſo the various Uſes of Specific Gravity, ö 


And to accommodate the above Worx, is added, 


VI. Ax Introduction to practical Muſic; together whk 


the Conſtruction of Organ Pipes, Spinets, &c. 


The Whole rendered familiar to the meaneſt Capicity; : | 


By WI. — UMPTON. 


BixMinGHamM: Printed for the EpiToR ; and ſold by 
Z. Stuart, at the Lamb, in Pater naſter- Row, London, 


and moſt other Bookſellers in Town and Country. 
[Price bound Three Shilling } 2 14 62, 
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rr. Editor to the Public, 


ROK Mone the many improvements 
A & of late years that have been made 


= of any, for its diſpatch in W 
and accuracy in computation. Its utility 


in matters of buſineſs and concern has in- 
duced me to put forth a Tract to endea- 


vour to render DEC1MALS more familiar 


than has hitherto been; including ſe- 


veral uſeful matters that are new and con- 


ciſe, and whicki are laid down in the plain- 
elt manner. with the work to each example. I 
IN matters of this Kind an Editor can't 


botes careful m the cireumſpection ofevery 


article he inſerts; as alfo in reviſing the 
ſame; yet aſter all, there are very few 55 


5 performances that can pleaſe every taſte; 
tor ſome are too apt to cavil if they do 


but meet with things out of their own 


Way, while others are as much remiſs 


in furniſhing the mind with any kind of 


improvement whatever : But learning cre- 


ates a beneficial notion of the moſt inte- 
reſting concerns of life, and forms a mann 
for Tociety. 8 | Mr 3 


in arithmetic, the invention f 
W DEC1MALS is the moſt pr eva- 
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fic, is conſidered with this ſc that it 7 
may be a means of relaxation at any time 


when the mind is rather wearied with too y 
. cloſe an application to ſtudy or buſineſs. 


Bur the chief inducement of the whole 


5 undertaking has been more for the public | 


good than any lucrative viewsof my own; $ 


Therefore if any ſubje& matter ſhould ap- 
| pear not couched in the moſt engaging 


terms, it is hoped all cenſure on that head 


may be ſilent, as this Piece was We, 
dieſigned for. general uſe... - | 
TRR Subſcription I have met with in 


? 5 ; my undertaking, together with the ſanc- 


tion of ſeveral learned and ingenious Gen- 
tlemen, are motives which have far exceed 


: ed my moſt ſanguine hopes: Therefore tis 


my ardent wiſh, that the learner may 
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meet with the deſired ſatiafaction i in Fe 
: * pages. Fj. 256 G8. Ti $i 
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A PLAIN and COMPREAENSIVE. 


Or 


DECIMALS. 


. A 4 | 
MENSURATION. 


- Decimal Arichinatic, 


| K. ECIMALS were invented for the 


#7 D N eaſy working of ftactional parts, by 


a a much more commodious and com- 
5 MAM pendious method than that of Vulgar | 


Fractions, and is therefore now be- 
come. of general uſe in all the branches of 


_ arithmetic z for the ſeveral operations perform'd 
in decimals, differ but little from thoſe of 
whole numbers. 


A fraction whetker vulgar or decimal is ſome 


part or parts of a unit. To expreſs it as 2 vul- 
© r | B : : | gar . 
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2 DECIMAL ARITHMETIC. 


gar fraction it is written down as it comes from 
diviſion ; thus, . 77 was to be divided by 5, 
the quotient wou'd be more than 7, and leſs 


= thans; that is, it would be 7 2, or 7 times and 


2 parts of 5: Here the uppermoſt number of 
the fraction is call'd the Numerator, and that 
under the line is, the Denominator or Whole 
number. 

Now decimal fractions: are wrote without their 


__ ._denominators, for the integer or whole thin 


being always underſtood to confiſt of an unit 


with as many cyphers annex'd to the right hand, 

as the decimal fraction has places; and here 

the numerator or decimal itſelf is diſtinguiſh'd 
from whole rumbers by a ſeparating point 5 


thus, 5.4is5 45 and 0.7 is x55 35.05 is 35 


rs; &c. But the different value of the ſeveral 


places will more plainly appear from the fol- 


lowing Table. 


Whole numbers. Decimal parts: 5 
6 843211 2 3 4 5.6 
i RSS is . 
2 0 00 one Mo. 
. * 8 3 3 A 3 3 2 3 383 
gn oe e s 
CC e, =-41019-b0 I 
= e e 9 
5 2 8 — 5 
25 38883828 
. 2 O: 2:0 
© 22 + 3 © or Wh þ gk $ 5 
S 32 5 
2 2. n 8 5 , 
| 9 "> on 2 — « I : 
* —_ = 2 
= — | f * 2 
: - 4 . 23 1 1 22 
— be 6 


8 From | whenes it is evident, that as whole 


nin bars 7 cue by a tenfold Proporpen.; to- 


= 


8-3 
* 


f 27. 38 


in the ſame proportion towards the right. 


ExAMr TE. Write down or expreſs, fiſteen 
parts of a hundred, in decimals. 


Anſwer 11 8 


Again, Write down fifty two integets, and 


ſeventy five parts of one thouſand the integer. 
Anſwer $2,075 


N. B. There are finite 'decimals, and thoſe 
which are infinite. A figite decimal is that 
which ends at a certain number of places; but 
an infinite, that which no where ends, and 
theſe ate called circulating decimals or repe- 
tends, and diſtinguiſhed by a daſh upon-the 


figure, and are ſuch wherein one or more fi- 


gures are continually repeated; as if 30 was to 
be divided by 9, the quotient would be 3.83 


the decimal being a continual circulation of 38, 

equal to the fraction of 3. Thus 24.3666, &. 
is call'd aa fingle cireulate, or repetend of 6's 5 
and 6,464, &c. is call'd a compound circulating 


decimal, and has the firſt and laſt of the recur- 


ring digits daſhed accordingly. Otherwiſe any 
of theſe expreſſions may be continued at plea- 
ſure, by repeating the circula 
gures without the daſh. h 


In all operations, if the reſult confiſts of ſe- 
veral nines in the decimal place, reject them, 
and make the next ſuperior place an unit more; 


thus for 6.23999, &c. write 6.24. 
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Aon 3 
wards the left hand; ſo decimal parts decreaſe 2 


ting figure or fi- 
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4 DECIMAL JARITHMETIC. 
ADDITION and SUBTRACTION, | 


=—_ CAS BLN 
To add or ſubtract finite decimals, 
RT Rs Wn” 90 


HAVING ſet down all the propos'd numbers 
in their reſpective places (as in addition, 
&c, of whole numbers) viz. every figure as 
well of the decimal parts as of the whole num- 
ber directly underneatth thoſe of the ſame va- 
lue or name, which may be very eaſily done if 
> _ the ſeparating points are placed directly under 
one another. Then, add or ſubſtract them as 
if they were all whole numbers, and for their 
ſum or difference, cut of by the ſeparating Ml 
point, ſo many places of decimal parts as there 


% 
* 


are in any of the given numbers. 


EXAMPLES in ADDITION. * 


1092.73 19.3745 829.801 

JC RR. - © 
$147” 196.7 .  $g-32783 + 
5630 3278.92303 - +456 _ 
8.58335 36.14 4424.535207 
722.4324 . 3536-15753 8704.660327 
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EAM TES 


© EXAMPLES in abs caveat 
*. "Pram 192.6521364 7163760. 18 
Take 78.461538 3901842. 08924 


5 * 


N ee 3261918.06076 
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0 K-8-B II. 


To 2 or ſubtraft decimals with angle hh 


Fares. e or bp 


Make every lite to ed at che fame place 
by filling up the vacancies with the recurring 
digits, and to the finite terms you may annex 


a cypher or cyphers, then add as before; 


only increaſe the ſum of the right hand row 
with as many units as it contains nines, and the 


figure in the ſum _under that Place Will be a 


-c1tculate. 5 
And for ſubtraction, fill up and continue as 
in the following examples; and if the right 


hand of the ſubtrahend be greater than the up- 


per figure in the-minuend, inſtead of borrowing 


10 as uſual, borrow 9 in this place, the reſt as 


uſual, and the right hand figure of ms remain 
| gen; will be a e r 9 Git 


Er... 


2 0 no Subtract. 

[2 mt , T5; zu 0 
8. ot 846 3.9740 16.54% © 

433 3. TZ2& . 
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6 DECIMAL ARITHMBTIC. 


Ilsa theſe examples you obſerve there are fin- 
gle recurring figures, which before you add or 


ſubttact, muſt be made to end ber. 


471,64 
15. 2000 See the fan filled up. oo 
3 | 8.1476 412.3222 


3.—7 3 900 16.649 
37575 815%. 4.175% 395-6724. 


24.7 7. Earn Hére it may be cbifoerved, . 
1232 23% 7646 that in each Example the 
— circulates are carried one 
2.4% 4. 87873 place farther than the fi- 
— — -nite een, Fad 


nn 3 2 
TER WA =" * r * — T * —— — — * 


MULTIPLICATION. 


When both the 2 are finite decimals. 


N „ Wh 


* Wu THEN the factors, viz. the 8 i 


propos'd to be multiplied together, are 
e all decimal parts, or decimals join'd to 
whole numbers, multiply them together as if 


* | they were all whole numbers; only obſerve to 


Point off ſo many decimal places on the right 
hand of the product as are in both the multipli- | 
cand and multiplier. | 
But when it ſo happens that there are hot ſo 
many figures in ths product as there are decl- 
mal * . in that op you muſt _ | 


1 


MULTIPLICATION, | 5 


ly che defect by refixing eyphers to the left - 
2 1 the dell. n 5 i 


EMAN EAA 


| Multiply 48 into eil W And 1.7345 by 69. 
"Us by 


„ 1 
f _— 


Z 8 2025 4 | 2 1.195805 75 


* * . x 8 10 rn - _ 
ö * 5 9 * 4 * * 
4 8 : 4 5 0 < : 
: - 0 & 


| Multiply 560.x38 by 3.087: 
3.9 | 


22 = oy 
> > . 
Bs 3, 


ar hire * ** eum 1 9 1 3; 7 4 


. rhe right b Band figure of % hee, ts 
| 4 circulates 
a . 6 2 es R. E. 0 A „ 1 


— ill 


1775 Multiply the multiplicand as 1 by 
every figure 1 in the multiplier 3 obſerving to 
increaſe the right hand figure of each reſulting: 
line, by as many units as there are nines in 
the firſt product of that line; and the right 
hand figure of *each line will be a circulate ; 
therefore in adding them together, make them 


end at the ſame place, as ſhewn 1 in es 
l 788 * * bi ; 


ExanyL ns. 


en 5167.92 
4:48. 1 Sg ; EY 


; | 1234886 _* 105 | 
370466 1. nde 
| 493954566 went» 501 Zh 


598256: — 


py, 


bs 


af „be multiplier has a ele pu. 


RvrA l 


- | Mohiply by. it as. * was Bens Ji 
git, ſetting the product of this firſt line one 


2 5 forwarder than ordinary, towards: 115 5 
F eft 


— 7 1 


MULTIPLICATION. ..S Þ 


left hand; divide the reſult by nine, continuing 
the quotient (if needful) till it arrives at a cir- 
culate; the reſt of the work as uſnal ; then be- 
ginning atthe place under the right hand figure 
of the multiplicand or multiplier, cut off for 
e and this will be the true — 


„ 3 Ste, ME 
we S 


| EXAMPLES, 08 8 
518.275 1 5 426.9527 
564 1.43 
9) 109580 9119784856 * 5 
3455166 1420317308. | 
2073100 170438086 
2109650 426095217 


r ve ll. * 


335.1577168 f 6036777 | 


C ASE IV. 
When both multi pli cand and uni, Baus 25 
tach a ſingle circulare. 5 I 


$7 


KE. 


: In muleiplying the multiplicacd by oth fi- 
gure in the multiplier, obſerve Caſe II. but 
the firſt line (or that ** eee multi- 
plying the multiplicand by the repetend in the 

9 muſt ve order*d by Caſe III. 


Bran MPLES. 
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"i - 
4 — 2 by > Un, Y=4 P - 4 25.48% K * E 1 0 
SES. - * 8 , - 1 
> . XAMPLES. | EE Ph 
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DA - : „ 5 
$34 ng FOE. 53-6 BSE; 
2 1 * 8 
1 Wa 4 
* 9558895 5 of '% ©»... - 
4 x * 7 ky 3 : 


| 5 a ** BY the Ten Ai and he left 


| DECIMAL -ARLTHNBTIC. 


7 6 7 1 
* 1 1 x 4 1 


277835061. Ye. 1 16ag4qS n 
125025977, Ke. 4875444 4. 


55 25205155581 de. . 97508888 


3125644444. Ke. 4128s core 1 


— — «0 — — 
ge e | 5 — ——— 


Mate. Flom 5 laſt 70 5 85 is ey to 


conceive how compound eirculates are gene- 5 
rated; and if it was eee ene it 
=  wou'd ſtill repeat the fame... | 


. — —— IF —_ 1 I N OE IT „ e ris <p 


5 3 Leto: a compound repetend i in 
£8 the e * | 


b Haan „ SA 
i ET ik ns nes 


8 is ; » 1 * , - *% Y k 


4790404 „„ 10949249 * 
27758853 77 | 164238742 2 


9 , 


= . — 
3 . CES. 
5 $ 7— — 17%, 25 25 Ay 


Hete you multiply as HONG adding Io many 


6 4 


units to the right hand place of the ptodu 


made by each digit, as there are tens in the 


hand | 


— 


 MOLTTPLICATION. It 
hand leading digit of the repetend; each of 


which products contains a re petend equal in 

number of places to that in the multiplicand, 

which being made conterminous, and added 
together, gives ta tepetend alſo, of the like 
number of places in the general product. & FI 4 . 


rauf TE of a compopnd Fepetend in | 
| multiplier. > 


Let 23.164 be multiplied by 4.5. 
1 „%% ̃ 2H HO 
7 EFW 3 4 
115820 Ff 
99) 5.79 10005. 849 product of repfe- 
V Z 


4 » 1 
2 O77 | 
A « * * ih 3 
: ö 5 LW - - 
of 4 * Yr. . 
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1 4 * 
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12 DECIMAL ARITHMETIC. 


Tuns after multiplying by each digit of re- 
petends as in the common way, you divide that 
Product by as many 9's as there are repetends in 
the multiplier, for the product of penn, 
which added to the terminate produ „gives 

the true ptoduct. Thus you ſee the g's give a 
denominator; and the value of the repetend is 


An ExaweLg having a compound repetend 


4 


both in the multiplicand and multiplier, viz. 
I11+.94, multiply'd by 4.635. 
175.94 FFF 


8 4.600 7 "ES 5 035 
40797 3 
51483293 | 99)3.91596(3.957 5 
= -18.89043, Ne © | 947 | 

Product. 891 
1 5 
N. B. When any number is 498 
to be multiplied by a re- — 

petend, in ſuch caſe, 746 
multiply by the repetend 65093 
as if it was a terminate — 
number, and divide by 637 
the cn N ic of the 495 
repetend, V1z..9, or 99, " -- vans 
ON 999, or 9999, & e. 7 | 22 | 


DIVISION. 


Dr 


— 1 | 4 my 1 | 
90 5 1 0 "Br visto, 


When ho def and di off are e decimals. 


_ dividend to make it con 
for the deck muſt be reckon'd 


_ cimals, 


| we ED, 


1 =Y * * P * ü Ka e 
1 
45 A VEL I 


bl bete a "oy 


1 £ 
#3] 


8 1 88 

» 44 of; - ih 3213 L# 4 
I 2 7 — * 
e K 11 75 er 

4 A 


C4 


05 1. hi : 4 — 
DIVIDE. as in 1 of whole. numbers; 75 
and to value the quotient, W * | 
of the e a, 51.5 20 8 
3 Xu 1. Fay 
he fiſt Figure i in the quotient milf be of the 


ſane denomination with that figure in the divi- 


dend which ſtands (or is ſuppos'd to ſtand) over 


the units place in the diviſor, at feſt ſeeking. - 


II. The quotient muſt always haye ſo many + 


decimal places, as the 8 more than 
the dviOore 5, 


More iſt. 11 the-divifor 3 dividend 13 


"*both the ſame number of decimal. Phe, the. 


quotient will be a whole number. = 
ad, If the dividend hath not ig many; Places © 


d qt 


of detimals as the Nat ter there muſt 


competent number of c n 2 nnen d 
of as many I 


or more places. of decimals than the i 2 
as ds 


3d. But it hon the 4ivifion is ended, the 
quotlent has not ſo many places of figures as it 
ſhou'd have places of decimals, then that defi- 
ciency muſt be ſupply'd with dyphers prefixt to 
the left hand of the quotient, irh a Point be- 


n - 200 


ivaſor! oy 
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1 DECIMAL ARITHMETIC. 
IAth. In dividing of whole or mixt numbers, 
if there be a remaindef, you may bring down 
more cyphers, and by continuing your divifion, 
catry the quotient to as many places of deci- 
mals as you pleaſe.” 12 es at 1614 pire 


* 


= . +. © 


. ＋ ; * BN 52 a 1 

£ 1 So. Bb. on £4 & * x n 7 ” - $2. 02 ö 8 5 4 * 3 
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V 
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divided by 62; And 62 by .742- 


\ # 6+ 446 141. 44 


Leit 8. 142 be 
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1 N 8 
1 Dividi 46.54 by 3.07 And .o72 by 9.08. 
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= A BY WE. 
Wa 5 Here be a circulate in the 4 vidend. 


T: t | Fi T 75 f 116 . E. j- $4.7 | 913 3:9 . 
Being down the ſaid eee as often as you > . 
think proper, Io come to a repetend in 
the 5 e "CITE Hr e ML bh 4 f 92; 52.3 i 
en „ Eee, „„ 

$84 36019, 54583, 1 3038 $443. 52869583 
En 921 71 ll 4 Py | 34197 ti Rettig 
18977778 mY $7 v7” 2411 491 7 7 57 Aion 0 
| Gy + (a bas bis Bivi a8 516 colt 44 

. n Mt! Senn tn Motte is ilk WO 

0 : — 98 | 4367 7 2 FLY o 
1 36 dba Ma bop WITS. 445 Nx ies 28 I 

7 i 32 1 211 | | . 
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£4 3s 4 114 — 4A I fo 3 : „ 1 
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ENF bk 

66 FO Ts wa 

64 5 : 72 18 1 
28. remain. 114 
2 ad: 4 
8 05 e e 


| 628 lame remainder. ETD 
A 
N. B. If before. the quotient | —— 

repeats it ſhou d requite a 383. 

long or tedious operation, 36 

you may leave off at what ——— _ 

number of places may be 37 75 

P found * or convenient. | 
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236 DECIMAL, ARITHMETIC. | 


%%% F 
] ben thi diviſor bas a repetend. 
When any number is to be divided by a 
repetend, ſet the whole dividend under 
itſelf in ſuch: manner, that eseh ſigute may be 
remov?'d fo: many places to the right hand as 
are the number of circulating places in the di; 
vifor; and in like manner remove the diviſor, 
but never carry the figures in the lowermoſt i 
line any further to the right hand, than the up- 
permoſt line of the divifor; then ſubtract as in 
whole numbers, and let the remainders be a 
new diviſor” and new dividend; and if there 
be any circulating figures in the firſt dividend, 
regard muſt be had to the continuance of them 
in ſubtracting one from the other, and the like 
number of repetends will be in this new dty1- 
Vt 
1 tek EXAMPLES. . 
hi 


3 


155 48)55.6013.87 : OM 
3 ORE RS 73; vgs Th 


185 908 15 4 
- , \ 1 
ws 144 — | 33 i a 
— — <4 6, +4 ; > * a, # * 2 
Sd, 6476.336099 
J 4 5 


— 
: 
YE. 


Mr 


420, 
384 ; ns 5 . 


nende WH 

N. B. To find it ſometimes happens that tbe 
repetend begins in the whole number. And it 
| is plain to any one's obſervation, that any num- 


r ber of digits being divided by the fame num- 

e ber of 's will continually circulate, by the fi- 

s goures of the dividend, and the remainder wi 
ir be the ſame. as the ſaid figures in the dividend. 

5 Therefore: if 64 is multiplied by 100, it will 

ſt exceed 64 multiplied by 99 by 64 units; the 

J= + difference. between 100 and 99 being.unity. 


From whence it may be eaſily apprehended, _ 
that whenever any decimal fraction circulates. 
or repeats, ſo many 9's will be the denomina- 
tor as: there are repeating places .of, figures in 


m the fractions viz, if there is a ſingle circulate 
de 9 is its denominatòr, if double 99. is its deno- 
i- minator, &c. for $4 is equal to 64; and 4.5 is 


45. Hence appears the reaſon of ſo many. units 4 
being added in addition, as are numbers of 9's 9 
in the laſt row to the right hand, and, of bor- 
rowing 29 in ſubtraction, becauſe ꝙ is always a 
denominator to'thefe ingle fepetends ln mul- 
tiplication alſo, we have a rea ſon for that me- 
thod of dividing the product by 9 when the 
multiplier is a fingle repetend ; or by 00 if it 
is a double repetend 3; or by 999 if it is a triple 
renetandn ne eee Is 
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ing, e 


„ „ TT IE 2 RD — 


7. 
p g 8 4 4 
Sage L 
93 TON " 
4 8 4 55 
FP * 
* by 
£4 | * * 5 1 * 8 ; 
s OL CT ET ES 4 
I . ol 
3 7 £ E . 3 ore 5 A 
; CE ; | 


44; 4 1 Ss oof 


— 


rl ur en ieee for prdies. £ 5 


5 6%%%/.ↄ 8.740124) 
274653 7 14244 


. 63247. 06 ws, 7 e e „ 


. 


— - ps 
4 7367 


* 


* — ; Þ% f FS) N 1 
"IM * PII it 


MO. * 
8 — FA 4 
f * : ; 4 © 4 +. 2 
T4 Sy 44 % 4 = rn *..21 N ; "> 2 .X 3.2 f 
LE ER OS 2162 EI in 38860 W Y 


5 23 230357682059 


8 1 Fart 
FR N <6: 35768253922 2 901 Tin. 6, = _ 
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The Att is an anfwer to a 5 in 


the Gentleman Magoæine for Feb. 17 50, which , 
E believe was never anſwered belore. 


 QuesT10N. © 


ired the true quotient of the followin 
delgen, with 31 figures only, as perfect as K 
| infinitely continued by the common methods, 


d with infinitely lefs burden to tbe memory t 
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N. E. This fe ſame method will anſwer all . 
purpoſes of dividing any number by any quan- 


tity of 9's, by placing the dividend under itſelf 
in ſuch a repeated or . as are 9's in the divi- 
ſor; and which method will be found ufeſul i in 
en 
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23m «iN P 6.073 WEN eee e mg es alles t 


ee 149 21 


83 : 15 cr wr dk es LE ©5441 21. 1 311 a 244 911 $53 a 


0 A 8 9 


ett 'To reduce's vulgar S.. Weist K: 


i TY 148; 1 IMS 5 FLO 7 2 CEE COT, 2. mi. 41 
* F 
206 I tra Het 13 Ry 1 Shae AOL: "I TI I;r5 


15 to 2 numerator given you annex ehm 
petent number of eyphers, and divide t he 
ee by the denominator, the quotient is the 


decimal equivalent to the valgar fraction given. 


A ww 4 


De Eraurtgs. 1281 8 
Q\ 11 20 


eee Nr 9720; =E 085 01% 


: OE to a Adela: And 3 5 a decimal. 


5 ee 1 43.0 | up 
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4 p 1 * 21 f W 27 © 2 5 4 4 
N 2 EE. T7 CLIENT 92 on 
«If: 113 15 * 2 51 2015 249 ½½/ 1 
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5 And the decimal to 22. 
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Reduce yy to a decimal: And 137 to A E= 


eimal. Hi 
gebs en eee ea 933% 
2865 | I, gh 
| 1350 keys: 8 1 . 
11465 MITE. Y 
via * $2 ID . 7 0 
20% 2 2 
1719 „e 
_ None 1 7 
1 of | "WM; 14.43 7 
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3 _ you 8 a componnd. 79” 
gar ſraction, and 'won*d-reduce it into a desi 
mal, you muſt firſt reduge the compound frac- 
tion to a fingte one, thus; multiply all the nu 
merators together for a new numerator, and all 
the denominators together for a ne w dangnzun- 
tor, and proceed as before... - '- 1 
Reduce this compound vulgar faction, 'v vis. 14 
of F «fy + of any thing, to 2 decimal W 8 1 


8 — > F. 7 T5 ( © 3 "- 
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And thus the compound vulgar un cnof 1 4. 


is 5s Noche gurl to xxp of a ο . 
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To ſod the value of a geci mal in the xo parts 


PRs, eig Bes. W Ve. 


18 : 4 Roe. £1 1 


? * Mokiply the gfren decimal by the number 
| of patts in the next inferior denomin ation, and 
from 53855 roduct point off fo many ꝓ of 
right ban as there are places in the decimal 
given; and multiply thoſe dene pointed off 
. the. number, of. parts in the next inferior de - 
nomination,; and Prick off ſo (many places as 


aces to the 


before, and: 0 continue to de, ti! you haue 


Mga Fee Loweſt rene fegdir d., 
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menimonss 19% * AMY. LES» . e 2 aft 


Mhat's the 58 & 7 366 MH 4 28 ferling? 


1 IA 3 1 10 NES 4 x96 1 5pm . 71 
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5 © 8 . . ; 
| Ne PU 15 | 
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Note. There 3 is a more compendious method 
of falving the declunie of a TOO very near, 
only 


4 K e r thee ut ON 
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— 


I 
3 * B. 1 * # A. 6 * 11 $36 - de 


only by the inſpection of the three firſt figures, 
Double the firſt decimal place e the left 
hand (or place of primes) and if the ſecond fi- 
gure be under 5, then the firft figure only dou» 
bled will be ſhi ll ings; but if the ſecond figure 
be 5, or above 5, then you maſt add one ſhil- 
ling more to thoſe you doubled 3 and what re- 
mains from the ſecond figure above 5, carry to 
the next figure, and reckon them as ſo many 
farthings ; and if they be 14 or above, abate 13 
and if 28 or above, abate or caſt away two far - 


| things of the number. 
What is the value of .712 of afoot? And the 


- value of ,3705:0f a yard? - 


712 | 33705 
5 — a 
12 2 | N 
e i nnn 


du. 2.176 o. 243380 F. 1. 
Anſ. 82 6 8 * 2 Anf. 1 2 1, &a. 
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N. B. It may not be improper in this place to 
ſhew how to value a vulgar, fracidn, as, it may 
ſometimes be found mere ready then reducing 
them into decimaliss. F 
2 3 bo * 5 ; : 


* "FI > 4 
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' 0 * - . E 4 a * - % * 5 * & $4 8 * =_ 
* 2 5 0 5 : 1 J * 4% % * * * 


Multiply the- integer (or quantity) into the 
numerator, and divide by the denominator ; und 
if any thing remains, multiply it by the numher 

ee N. „ mY . wu p 
contained in the next inferior denominatſon 

PPP 1997 2 with 4 
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24 DEC MAL, Ari lic. 
wich reſpedt to one of the integer, and proceed 
to divide as before. | 
What's the value of 40 a pound ſterling 2 1 


Hin e skin 


2 2 y & 
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And thus in Ike manner ou ma multi 1 by 
Mel vulgar fraction- 2 * * ip Fi by 


ME OTA 11.34 
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To reduce the different denominations of money 


weights, meaſures, &c. to their equivalent 
Aecimab. Uglugs. 4 NY Wt £5.46; 4 £7 


„ genie aft vg Rer. 5 
1 To che number of parts of 10 leſſer Jenami- 
en siven, annex 4 competent number of cy- 


N e d 


that are contained in the greater denomination, 
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REDUCTION. ag 
phers, and divide by the number of ſuch paris 


_-_ 


to which the decimal is to be brought; and the 
quotient is the decimal required. | | 


EXAMPLES. 


What decimal of a pound is 17 ſhillings ? 
RR 2000 15. oſo 


Anſwer 8 


Reduce 148. 6d. to the decimal of a pound. 


6. . 
%%% | 145 


2400 ) 174. 0000. 72 5 Anſwer. 
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Der 33 7 inches be Is. to the deeimaloof a 
5 t. | 

4 4 Oe 
48 0 13 3. — 4708 Anſwer, 
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Reduce 20. r. a2 lb. to ths Admin of a buvdred 
3 4 oo 
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What decimal of a 
foot is 4 inches? — 
1204. 9 - x. - BO 

one „ 

- Sabre: J 
— | 240 
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RE DUO LON 1 
N. B. Fhere is another rule -high is 1 


what ſhorter: than the preceeding one; that is, 
Write the given, denomination, or parts, order: 

ly one under the ther, the, inferior or leaſt; 
parts being uppermoſt z,.letitheſe. be dividends; 
againſt each part on the leſt-hand, write the 
number contained in one of its next ſuperior, 
= 2nd letthefe be diviſors : Then beginning with, 

WW the upper one, write the quotient of each divi- 

ſton as:decrimab parts, on the. right-hand. of. the 
dividend next below it 3 and let this mixt num- 
her be divided! by its dw! ſoł. Ko, und he laſt 
Mane mul, 9 the decimal ſonght. 120 8 


"Frogs 


"Mt | Exaneies 9057 151 
= Reduce 85. 1a; to Its What” decimal part MY 4 
9 9 decimal 
2 4 pound 5 gl. 


"me. 14 5 10 * 1 Rae 8 
: Mob 36 3 


100 W or 23k 261984 


10 0 
inches e : 
FROM ANTI It 


Thus .416.0 416 of a g. Anſwer 61805 of Pe 


is equal to 88, and 4d. — — 5 


— — 


| 9 0z. 16dwts, 10 gr. a 
What decimal of a 4. Ib. troy being eh in- 
is N to 15 s.] teger? | 


Sd. 2 
| vt TY 1 2454 19 
44 8 
3 18 © Nr | 20 16.416 
15.687 | 12 [9.82088 
—— | — [ troy. 


Anſwer 784375 C. . Anſwer 3 Ib. 
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* foot is equal to y 


War 8 . decimal of. 
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It is of uſe in decimal computations, to have 


tables of the decimal values of the parts of 


Alo in the ſame manner are the other ta- 
hles of ere meaſutes, & c. conſirufted, 


vided by 4, and 


coin, weights, meafures, & c. therefore the fol- 
lowing tables are calculated for that purpoſe. 
And the manner of conſtructing theſe or any 
| ſuch like tables, may be done either by the 


preceding rules, or by the following one: 


- viz.” The"ſhillings 19, 18, 17, 16, &e. are fe- 


parately divided by 20, and the ſeveral quo- 


tients ate the deeimals of their reſpective ſhil- 
lings, Next the decimals of 11, 10, 9, &c. 


ſhillings, are divided by 12, and the quotients 
are the decimals of the pence. 11, 10, 9, &. 


- 


| i v5 Then the decimals of 3,25 + pence, N $i. 
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having a regard how maiy of a leſſer denomj- 
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Farthings.| Decimals. 
Mr | oO 
aibT Z .anthe<3 705 25 
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ieee , Nur. 


2 j 
2 - & 4 75 + as | | SS» 
1 * 1 


o 


i 


| 


— 


f 


ute 1 


ö £ * N — x . 5 i ; . 
* . ty ; 7 o ; — 
2 {DW R ON, 000 © » 
f ö N a Pare 3 . a) N E 
G i + * : 


1 


1 


[ 


mw © W > n ON Ho 


OY 
SI 
8 


| Ounces, \Decimals, 


th. 


„„ and 
, © Grains. 
« 5 3 ; 5 


r,. * r 


' DECIMAL | ARITHMETIC. 
* A B LIE. 1 
T ROY WEIGHT, a what be integer. 


Nn, Deeimals. wh 


4 = 


Daze als. 


001736 
001563 $5 
001389 
01215 
00 1042 


000868 


6 
1888521 
| 000347 
„000173 
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R EDUC T: 10 N. ED E 


E A L BUR: 
AvofrRDurors WEIGHT. WES 
1 Cwt. the integer. 1 Pound the integer. 
Pounds. Decimals, Ounces, Decimals. 

20 | 178593 || 12 75 
| .c89285 , || 10 628 
080357 N 1 i, +5625 
| ob2g 4376 
4.063577 375 
| «044042 |} 3125 
35714 28 
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. o 89 sI 0625 
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Note, If you have occafion for the decimals _ 
of a ton weight, the decimals of the-ſhillings 
in the firſt table will ſerve for the hundred 
weights, ſuppofing one ton the integer; and for 
Warters, .25, .5, and . 75. i 


32 DECIMAL” ARITHMETIC. 
TABLE K-12: TABLE V. 


LIravID via Lone Mas unk. 


1 Hd. the integer. I Yard tht integer. 
Gall. | Decimals, Feet, Deokipels: 
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„Ane. When 08 Wort © edel af a foot 
— number of inches, you may make uſe 
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add 10 and 5 Waal 5, ana” the like 


REDUCTION. 33 


| THEN: > Un 
17 An Tear the integer. 


Days. Decimals. 
300 821918 
200 [547945 
100 273973 
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5 ; 80 219178 EE 

7 EEMJ > $8: , 70 34 8 191781 5 
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N. B. In 9 uſe of the tables, if as; 


number of parts wanted ate not found there- 


in, take it out at twice; thus, for L dwts. 
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other. 
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3 DECIMAL ARITHMETIC. 
- 7, BO uſe of the foregoing tables, 
. What decimal of a pound ſterling is 143, and 
| r 
0 I TA EER * 


Againſt 148, is . o 
Againſt rod. is ,o041666” 
_ Againſt od.'z = is 00205 


Theſe added, their for f is 2 egen 
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3 4 * 0 


What decimal pes of a year-is 200 days? 
r ha 


What decimal of ot! is 7 als and 3 parts 2 
IQ. 28787 eh. B. la ma Hog g uſe of the 


———— . ſecandt in this caſe, 
| „dae Von wut divide the de- 
58333 eimal againſt 3 in the ta- 
| — ble by for the parts, 
| Anſwer —.— — ba which e to the deci- 
— 8 mal of 7 for inches, gives 


the anſwer right, 
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A ſlrort and eafy metbod af reducing roy. 

weight and avoirdupois weight into each other. 

| Multiply the pounds (and decimal parts of ja 
pound) avairdupols by J. 21 525, and it gives 

the like value 0 115 3 and multiplying 
the pounds. troy by. 8228 57% gives. its equiva- 
Tech alata ED * p These fac- 
tots are found by divid ing, the number of grains 
in a pound by each other. 105 


ExAMLES. 
Reduce 202 1b, avoirdupois into ttoy. 
4 "> 5 13 95 : 1 : ; A 2 : 5 8 e 1 / F : } 
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36 DECIMAL ARITHMETIC. + 
Noe. The troy pound is to the avoirdupois 


: of ound in the ſame proportion as the wine gal- 


Ion is to the ale gallon. 


Or as there are 5760 grains contained in the 
pound troy, the ayoirdupois pound conſiſts of 
7000 grains, which two numbers are alſo pro- 
per factors to reduce theſe weights into each 
other; viz, if you would reduce troy pounds 


into avoirdupois pounds, multiply the num- 


bers of pounds into the leſſer number and di- 


vide by the greater; obſerving the contrary 
for troy pounds. Otherwiſe 576 and 700; 


or 144 and 175 are factors which will an- 
ſwer the ſame purpoſe. But as the pound troy 
is leſs than the avoirdupois, yet the ounce is 
greater 3 therefore if you would. reduce the 


. ounces into each other, multiply the troy ounces 


by 56 and divide by 51 for avoirdupois ounces 5 


and for troy ounces, multiply the 'avoirdupois 


my 


ounces by 51 and divide by 56. 
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PROPORTION or The RULE or THREE 


Is when there are three numbers given to find 
VJ 
It is the rule of three Direct when the three 


given numbers (or terms) require a fourth num- 


ber that ſhall bear the ſame proportion to the 
third as the ſecond does to the firſt; and here 
the ſecond and third terms are to be multiplied 


| 8 » and their product divided by the 


The 


RULE OF THREE. 37 
rule, 16 thu, . - T6 

As 4 12+: 8 ; 24. 
vis. as 4 is to 12, ſo is 8 to 24. 


"1 8 
h It is called the rule of three Indirect when 
18 the 3 numbers given require a fouith that ſhall 


bear the ſame proportion to the ſecond as the 
third does to the firſt ; and in this caſe the firſt 


and their product divided by the third. 
In ſtating all queſtions 1n proportion (whe- 


obſerve where the demand lies, and make that 
your third number, and fſ-e the firſt and third 


ced 3 and your ſecond or middle number is al- 
ways of the ſame name with the fourth number 
or anſwer required, and muſt be reduc'd into 
its loweſt denomination mentioned. 

When a queſtion is ſtated, if the third num- 


Et ro Bi ed EE, hn, 995 


or, being leſs requires leſs, it is direct; but if 


being leſs, requires more, it is undi rect. 


N. B. The queſtions | have made choice of 


en the judgment of the young ꝓractitioner; and 
which method of practice I apptebend to be the 


beſt 


and ſecond numbers are multipli-d together, 
ther they require a fingle or a double ſtating). 


numbers are of one denomination, or To redu- 


ber, being more than the firſt requires more, 


the third number, being more, requires leſs, or 


are promiſcuouſly inſerted, in arder to ſtrength- 


The proper method of ſtating queſtions in this 


e ws 


zs DECIMAL ARITHMETIC. 


EXAMPLES. ' 


| If I give 2 puineas for 32 yards, what quan- 
tity ſhall I have for 211. 10s. at the ſame rate ? 
| As 2.1 3 3.5.1 21.5 
jo 

: TO75 f 
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Ne | Yds. 25 

| 2˙9 585 (35.83 Anſwer 


V 8 
| | T0906 
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I my yearly income be 391, what is that 


per week? 


20 7 8. | 
=( 1 
52780 \ Anſwer, 
52 l 7 - : - 


260 


. 
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1 4 7 
| # 
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en OF r 
if a rule of 2 foot long give 3 x feet in ſhade, 
how high is that ſteeple which gives 43 yards 
in ſhade ? „ 


43 : 
LS Kg J's & » - 
As 3.5 2 2 0 
| 2 
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„ F. WS 
| 3-5)258:c(73.7 Anſwer, 
245 


uf 421b, eoſt 178, 6d., what is that per 1b! 


As 42 : 17.8 :: 7 
42) 17. 5 imo 

168 12 - 

75 5.000 „„ 

42 | Be, + 

Anſwer 5d. ; 
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28 
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My: How 


4%  DECIMAT, ARITHMETIC. 
i, IR many yards. of matting of 2 yard wide, 


8 will be ſufficient to cover a floor that is 16 rey | 
os ang 28 feet long? Pa: Oh. 


» 


| | What i is the Ins of 526 at 4 5 hl cent. | 
Per annum? | 


| 10 100 $3 33. 320 
1 8 e 
1600 
1280 
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1049 lb. at Lisbon? | 
: As 99 : 112 „ 1049 | 1 5 wh 
| - * - 
N Eb 2 o98 . 
1049 
1049 
——— 1 
7 . 186.54 
e 99 Anſwer. 
| 184 
"" 
| 888 
792 


740 
5 470 
1 ; 5 9 0 


14 
it 751. is put to intereſt, and a at the end of 12 


was the intereſt allow?'d ? 

Sr a 1 6 10 — 
„ . he 
„8 age "a, oped 
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RULE OF THREE. „„ 


If 112 lb. weight at London make 99 1b: at 
Lubet how many lb. at London are equal to 


4 a | 
0 
N 5 . 


months it amounts to $11. at what rate per cent. 


„% DECIMAL: - ARITHMETIC. 
ed { acre ed eee e rches in . 


3 4 in breadth; what muſt be the length to 


make an acre when the breadth is but vin wy 
55 2 "AAS: 220 13 
3 22 
44⁵ 1 
a „Tards yds. f. 
322.6 r 322 2 
Anf wer. 


If'a man can do a piece of work in 6 days / 
when the day is $ hours long; in what time will 
the ſame be done when the EW] 10 hours long? 

As "i 10: 10 | 


| D. H. M. 5 
u. 120 Anſwer 4 29 12 . 


» I: 1 


If when the-buſhel of wheat coſts 35, 4d, „ 
penny loaf weighs 12 ounces; what will be the 
weight of a 9 penny loaf (at the GE! rate) 
when the buſhel coſts 48. 4 * 


N 8. d. 02. 8. d. $9 } 
As 34.4 * 4 4 
12 3 
— | 1 # — — | | d. 02. | d. 
46 ʃj/ 0 M01 dn 
eee 7 Be. ee 
: . 80 16 15 
120 lb. 8 5 114 
104 $2.3 I 19 
— Aoſwer, — — 
„ 5 147 3.04 
K 3 


In 4 128. e how much gemiſm mo- 
ney at the rate of rl, 138. 4d. to the pound mou”. 


ug? | 
; | 4. 8. d. . 
As 22 4 145.5 
1 | 


——— 


: 400  12)58240.0 l 


2504885 2 5 
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Anſwer C. 242 13 4 
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. | DECIMAL ARITHMETIC. 


' Bought a_ quantity of braſs at 41.. 68. per C. 
bow muſt I fal it to gain g per cent 
ö 8 As 100 : 4:35: 105 2 TT Sr 
PVC 
1 
40 


20 


;p ons en, 


7 
2 

; a 
— 
Ho 


— 
. 
a | 


55 8 | 3.6 „ © s 


3 (2 | 
Suppoſe 75 gallons of water do in one hour 
fall into a ciſtern containing 250 gallons, and 
by a pipe in the ſame ciſtern there runs out at 
the ſame time 51 gallons in the hour; in how 

many hours wall it be * 2 ta 


75 es As 24 2 31 AGO -- 
EIT 1 8 260 (10.416. 
24 | OO — — 
5 1700 25.00 
x 
H. M. 
Anſwer 10 28 


« : n 2 
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CCC ²˙ A 
Suppofe 1 deliver to a refiner a quantity of 
waſte metal, averdupois weight, in order to have 
it teſi ned, and he agrees to return 9g1b. of 100 
troy weight; what factor ſhall be found to mul- 
tiply the given weight averdupois into the re- 
turn'd pounds troy, at the rate of allowance for 
waſte, &c. of 5 1b. in the 100 troy? * © 


N. B. I have inſerted in page (35) the 
proper factors for reducing avoitdupois weight 
W and troy weight into each other. Now as 
1.21625 is the factor for reducing avoitdupois 

ounds into troy, the number required is found 
by this proportion 3 As 1 integer is to 1.2152 , 
ſo is the. 96 decimal of an integer to the factor 
ſought for: See the work. 2 


As 1: 1.21 8g 2: 905 | 
755 „ 1 


Anſwer 1. 1546738 
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A borrow'd of B 40 l. for 6 months 3 after- - 
wards B borrow'd of A 601. how long ought 

he to ke , , - © e 
„ 1 „„ 
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Anſwer 4 months. 


| Ik by laying out a 
ſiom of money 18. brings | 
14d 4, what 1s 1 
e 
| 11 ? : TT : 100 
Te. - 
— m 
200 
= 
12)5 500. oo 
| 21624518 F 
fo . + 
3 Ano: 22 18 4 
* OE © 
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þ froy 5 


As 3 6 8 1 21 


months ? * 


As 12: 
1 12 


50 1200 


11 1000 l. * gain "Y Intereſt 1 in 12 
months, what principal will _ as b in 3 


| M. "Fs: 8 M. 3 
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DECIMAL. ARITHM ETIC. 


Bonght a quantity of 
old filver for $1. 1s. 
which weighed 3 4 lb. 
what did the 
ſame lie me in N 
ounce? | 


. 


442) 161 (3.83. 
3% 
350 10. 60 
"336 
| 140 : 
146 
1 
. by 
; Anſwer 3 10 
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7 
a zxE * 


Anſwer 240 Ec | 
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RULE. OF THREE. 47 
Suppoſe I fee a flaſh of lightning *, and 
count 5 ſeconds before I hear the thunder, how 
far is the thunder cloud from mes? ñ 
N. B. It is well known both by theory and 
experiments, that ſound flies at the rate of 1142 


75 feet per ſecond,” tete. 
[ x | | ; 2 g 8. F. x | | - 

As 3 3. 1144-33 6 
- | —— Mile yds. 
. 1760 yds. in a mile. 6852 feet or 1 and 524 
{2 E 8 21 5280 Anſwer, 
+ 52% » 


524 


I Oy 


* From Mer. Franklin's experiments, it appears, that 
Lightning is only electrical fire drawn off from the " 
clouds; and this electrical fire has in reality been collected 


tin tubes, in many parts of Europe, but more partieularly 
in America where Mr. Franklin made his experiments: 
Therefore it were much to be wiſhed that Mr. Franklin's 
bars were more generally uſed than they are, for the pre- 
| ſervation not only of public and private buildings, but alſo 
4 for the preſervation of the lives of men and beaſts; as 
| Mr. Franklin has made appear in his experiments; to 
which work I refer the reader, for a more particular ac 
count. 5 | 5 HSE 


PRACTICE, 


Ld 
— 


from the clouds during th under, by means of iron bars or 


EA Ari 


I general, 1s a ſhort way of "ep the va- 
lue of any quantity by the given price of one 
Integer; but to give all the diverſity of methods 
that are applicable to the rules of practice, 
wou'd be an endleſs task ; therefore it may ſuf- 

fice in this place to take notice of the moſt ge- | 

'neral of thoſe rules; which is, to divide the 
quantity by ſuch aliquot part or parts as is the 
given price, &. Alſo the fame methods muſt 
de taken in Titi of decimal parts as in whole 


| 
„ DECIMAL ARITHMETIC. 


numbers. 
| A TABLE or ALIQUOT PARTS. 
= 1 Parts of a Parts of a 
I. Pound. | Shilling. _ Parts of 
ER” T6 CS C. Wi. 
| 1 28 8 Io Z > 4. I. 4: 26 hp ” 
| $8 T1067, Few og 
= o£>:n4,/36 ic 1082 
= | 46.4 4 | 2.1%; [26 4 
4 8 # | is 2 Id. is F 14 T 
8 2 6 1s x3 | 1d. is „ 8 Fs 
. P20 % (3d Bot 7 or 
| - +. EXAMPLES. 
5 36. 3d. Per IÞ. 1 1 will * come to? 
28. | 5 ee 1 FT I, 
= . 1. 1+ | v "OG * 2 i 
d. 2] 2 18 u 5 
8 Ih 6 0.725. 


Anſwer F: 9 86 or thus £ 9.425 deci- 
1 wally. 
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3 PRACT 10 k. 1 
2 50 42: i per you: what will 122 2 yards | 


come to 2 


3 1 222 


00 4 Wile A. 04 
han 
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9 C. s. d. 
Anſwer 59. 5.6625 or 59 13 3 


. At 5 d. 1 per OZ. what will 3604. ounees 
come io? 5 
oh 14d. ; 1 1 20.25 | _ - | | 


209705 34% 10 
e ü EA Lo d. 
Ankur” 8.267, Sc. or 8 5 4 


| iS 16. 101. per ell, what 387 yards come 
to + that rate? 4 
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At 41, 738, 6d. ee what 6 wil 80 G. 


3 9 1b. come to? | 
wy 4% . 1 TH 
| „„ 
W 45 21 
| = T1: [3+ 
„„ |» Re Ren 
G 2-0-1401 212 [OS 
bY. the I © | z 2. 42 10 . 2 
e e eee 
. 10 12 6 8 ; 
qr 12 4 13 6 n 0: 9 N 2 
By 2 3 * - w 3 6 98 | 14 5/740 \ 
Z | 
BE... 20 "7 "1 
1b. „ e 10—. 8 
| ld. I 0 10 d Sc. 


28 . — 10.0), Ce. | 


1 — 6 


g e e th e FA 
d. 
5 e 
. 430. wer 1990 I 15. 1 8 * 
8938 — — 
| 0 1 1 . "Pp * nd Bb, "204 2 
x 3% n 55 Ns „% WO WECH- * 


FELLOWSHI Pp or ; COMPAN v. 


Wia, taking any notice x the common 
way of working fellow ſhip, obſerve this 
more compendious rule: Divide the whole 
gain or loſs, by the whole ſtock, and multiply 
the quotient by each perſon's particular ſtock 3 


the * products are the reſpective gains of 
each. | 

By this rule, bankrupts abun legacies, &c. 
are adjuſted, incaſe or a define in effects, 
9 „„ — * 35 3 Ne 


a 85 


A 


mal of a pound; and proceed on as aforeſaid. 
each particular ſtoek by its refpective time, and 


cull i it your TROY ſtock, &c, 88 8 
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Note. If there be any ſhillings &. in any 
one's ſtock,” you muſt firſt reduce it to the deci- 


And in qusſtibns with'cime, you muſt multiply: 


add all the products together ; and in the ade 
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A legacy. being left as follows, vi. to. A. the | 
value of 500], between B and C 3501, and to 
D ꝛcol.; ** by loſſes; before the dividends. 
could be paid off, the legacy ſuffer d 2 50. 
What A each dividend come to ring LY 
part * in * * l Fe 
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„% DECIMAL ARITAMETIC. 
| _.- Suppoſe-s bankrupt is indebted 20g0l. 1. 
and his effects amounts but to 7151. 53. what is 
; ; that in the pound 7 * 155 1 5 = . bh, 7 11 8 
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Three merchants A B and C freight a ſhip 
* with 96 ton of wine: Thus A loaded 24 ton, 
B 32, and C 4o ton; but by extremity of wea- 

ther they caſt 12 ton overboard 3 how much 
| - muſt each merchant bear of this loſs? -—_ 
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see the remainder of the work in the next page. 
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SIMPLE. INTEREST.” 


1 e le in general may be work d by the rule 
of three; but there ate ſſpeedier nu hey to Per- 
| fotm the {ime by proper factors, and other ur- | 
.  tomary methods. 7 t 
The annual intereſt of any ſum of money is 
found by only multiply ing the given principal 
Puy the intereſt, of one pound for a year, which 
at 4 per cent. the ratio is .o{3 at 4 f per cent. 
the rate is. o 5; at 5 per cent. the r I, or inte- 
reſt is . og, &c. faund by dividing The rate of 
' Intereſt by 100. Thus you "tay and” ratios * 


what rate peryant- you pleafe:, 


| ql 5 = BXAMPLES, © 3 25 
"hav ger. intereſt of 536 ho at 5 5 5 
On. = 1 = Bi pf Seiten 

1 Anſwer 3 26. 80 or 26 16 


. 
8 n * 1 * * 


Thus a year's jntoreſt of any ſum being found, 


2 only multiplying that ſum by a, 37 4, &e. 
and the TY de intereſt of the ſaid ſum 
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for Ay 80, & ee Corte 
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: Aga io, if the time - required: be months, tis 

only dividing the year's amount by ſuch aliquot - 

parts according to the rules of N as the 

given months are of an year. : 
What” s the intereſt-of 5291. for 4 months, at 

4 x per cent. per anpm 3 1918 1 Pi 5 
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annum My ne ned tt 36 a 
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But it; it E be N to find 45 1 of a 


ſum of money for any number of days, yon 


may either multiply the year's amount by the 
number of days propoſed, and divide the pro- 
duct by 365, &. r (which will be ſometimes: 


ſhorter)" divide the year's amount by 365, ande 
multiply N * the number of days 


b | ; _ What: 
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5 
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6% SIMPLE IN T ERES r. 


” What intereſt will 563 1. amount to in 125 


days, at's per dent. per annum: 


1 . 
368) 28.150.077 882 
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1 Anfwer 9 14 0 
2555 | 5 = . 
N. B. There is another ſhort and cuſtomary 


method of working fimple intereſt: Tis done 


; by multipl ing the principal or given ſum by 2, 


3, 4, or 5, &c. according to the rate per cent. 
and cut off two figures towards the right hand, 
- which 1s the ſame as multiplying by the other 


- ratios, (or dividing by 100 3) then multiply the 


figutes cut off to the aght hand by 20, and take in 
n 


the odd ſhillings, a 


cut off two figures as be- 


fore; the like muſt be done by multiplying the 
_ remainder by 12 for pence, taking in the odd 


pence, and cutting off as before, &c. 
5 ExAMrLERS. 


What is the intereſt of 27 fl. 108. for a year, 
At 5 per cent.? | ns EA | 
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pounds, but is 32, 44, or the like, then mu 
' ply the principal or given ſum by the 
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„Tote. By this method, merchants and agi 
eſtimate their allowances upon ſome ſort̃ 


goods, which is called the diſcount on 
goods. For example, ſuppoſe I buy 20 dozen 


buckles at 5s. per doz. with an allowance of 
per cent. diſcount from the maker; and I 
20 doz. of the ſame of another maker at 586. and 


6d. per doz. with the diſcount of 20 per cent 1 
which do I buy cheapeſt ? The anſwer produges_— 


28. gained in the 20 dozen at 55, and d. 
When the given rate per cent. is not even 


pounds, and take the“ 2, or 2 cr 3 of the 


principal or given ſum and add to that prod i 


then cut off two figures, and proceed as be 
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„ SIMPLE INTEREST. 
" 1 he 7 2 1 2 f hy 


ent 410L. upon a mortgage, to receive inte- 
— reſt at 44 per cent. till it was paid off; and the 


mortgage being paid off 3 years 8 months aſter; 
What was the intereſt upon the ſame? : 
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'Gipwoſa the intereſt of one year is 121. 58. 6d © 


| what will be eee KN rate ? ; 5 
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But if we e ſobpoſe. * pile per to aa I, . | 


rate 1, and the tithe r, we can eaſily conſtruct 
a ſmall yet univerſal. table for any principal, 
any number of days, or for any rate of intereſt: 
Thus if the principal, time and rate ate 1 each, 
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ee. multiplied together produce 1; "OR. di- 
ed by 365-gives.002739926 »which'gives the 
4 : 4 E@—art number in the followin table; and if it is 
* les by 2, 155 Al 5, be. zit will give the 
4 other numbers. Heng it. iscpla Arom the con- 
ien af the table, that if any principal, time 
and — is multiplied together, and the product 
aken. out of the table, that wil Ebe the intereſt 
WET wired for the given ſum, time, and rate of 
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x 0 Mi 
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the power of the time; ſo for any part of an 
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What is the intereſt of 1601. ſor 144 days at 5 
per cent.? > = 1 or OL 
: 46 „ He 4s 
Tho. ' 100000 == 77 | 
5 100 27739726 
_ 5000 = 13698630 


ä + pt „ 05479452 
— 15200 = 2.1$6164352 Anſ. 
7715200 5 0 


But notwithſtanding what has been ſaid on 
ſimple intereſt for days or any part leſs than an 
year, the true intereſt ſhould be reckoned ac- 
cording to ſuch progreffive order as compound 
intereſt for ſuch time; the true time of fimple 
Inteteſt being limited to one year only. There- 
fore if a man pays intereſt for Tool. half yearly 
at 5 per cent. he ſhould not pay 21. tos. as is 


generally ſuppoſed, but 6. 2.4095, that is 


21. 9s. 4d. 4.72. And if the intereſt be pai 
in leſs than half an year (as aforefaid) the error 


will be greater; to demonſtrate which, obferve 


What follows. 


It is well known that the intereſt or. amount 


of one 9 for any time greater than an year 
by raifing the amount of one pound to 


year it is found by extracting the root of the 
Power of the time. 33 
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amount of 1I. from 1 month | 
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For example, if you wou'd know how much 

a perſon, ſhould pay quarterly for intereſt of 

100 J. at. 5 per cent, look in the table for 3 
months, and againſt it you will find 1.012272, 

Which multiplied by 100 becomes 101. 2272 for 
- the amount of 100l. in 4 of an year, and the 

” Intereſt. is 1.2272 or 11. 48. 6d. 4 inftead of 
. 1.25 or 11. 38. 3 the error in this caſe being 

5d. 2 for 2 of an year. Therefore if a man pays 

” intereſt for money quarterly he ought to have 
22d. per cent. per annum abated him; and if 
de pays it half yearly he ought to have 14d. 4 
or I Sd. per cent. per annum abated him. Ne- 
vertheleſs an error in this caſe (its boundaries 
being limited within the year) is very . incon- 
fiderable_'to' that common error of reckoning 


diſcount like intereſt, 
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A Ceording to ſimple intereſt, is to abate in 
1 receiving money, as much as the intereſt 
comes to, for the time *tis paid before it becomes 
due. The reaſon of this is evident from the 
following propoſitio + 1 
Suppoſe 100l. preſent money would diſcharge 
a debt of 1051 due a year to come, rebate be- 
ing made at 5 per cent. becauſe. 1001. being put 
to intereſt for a year at the ſaid rate wou'd re- 


gain the 31. "I „ 

To work queſtions in this rule, obſerve this 
proportion; As Tool. with the intereſt for the 
time, is to the intereſt alone, if you wou'd find 
the rebate, (or to Tool. if you would find the _ 
preſent money;) ſo is the debt or ſum pro- 
Pounded, to the anſwer required. 


ExAMrLE. I have a bill of 211. payable” 2. 
an year hence; what is the worth of it in pre- 
ſent money if rebate is allowed at 5 per cent. 
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: ; EXAMPLE. : Sold goods to the value of 731. 
Es, to be 75 in a year's time; what muſt be 
 _ diſcounted for the preſent payment, if rebate 
be allowed at 41 per cent? 4 
A “s 104.8: 45 ::; 285 . 
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Now the preſent practice af diſcounting bills, 
*&e. is done by the intereſt of the whole ſum 
for ſo long a time; but ſuch ſum cannot be e- 
. -RKeem'd a principal, nor in full value, till the 
time of payment is expir'd; therefore leſs inte- 
reſt muſt be requir'd according to the juſt rule 
bol diſcount or rebate on ſuch payment, which 
will be the true intereſt, and anſwers to the 
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_ EXAMPLE. What prefent money will diſ #7 
charge a debt of 100 l. payable at the end of . 
12 months; rebate being made at 3 per cent. _- * 
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And here in this laſt example it will be ob- 
vious to any one's underſtanding, that to reckon 
diſeount like intereſt; is falſe and erroneous 
for by the preſent practical method there would; 
have been $1. deducted from the 1001. inſtead 
ol 41. 158. 3d, which is 45. 9d. too much in the 
- e ; 1 
Note. Tho' it is with intereſt, that after ha- 
ving found the intereſt for 12 months, the half 
of. that ſum may do for 6 months, and the Ach 
for 3 months, (the error in that caſe being but 
ſmall), but in rebate it is quite otherwiſe. 
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year, preſent payment, at 8 per cent. per an- 
num, comes to no more chan 231 168. 2d. 4, 
whereas in common practice, 25]. would be 


taken for the preſent payment of that ſum due 


2 year hence; which fallacy is very evident, 
for the 25 J. is the intereſt of gool. (preſent 
worth or principal) for a year, and is a diffe- 
rent thing ſrom diſcount. In ſhorty by the pre- 
ſent euſtom of diſcouating ſums of money, &c. 
he that advances the money gets in effect the in- 


tereſt of what the diſcount falls ſhort'of intereſt 
more than the rebate comes to. Thug upon tryal 
" you?ll find it very apparent, that the diſcount | 


cannot be 281. for then the preſent money would 
be but 4751. whereas it is 4761.. 38. 9d. 4, the 
imntereſt of which for 12 months at g per cent. is 
| 231. 1%. ad. 4 (very nett,) both added anther 


makes tool. 'Whence it is evident; he who al- 


lows intereſt for diſcount wrongs himſelf conſi 


derably, which yet is very common among tra- 


ders; for ſo much money ought to be paid, as at 
Intereſt, would amount to the ſum due in the 
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EXAMPLE» What is heprefurervalus of 2 
10 J. bill due 4 months hence. diſcounted at 4 
77 6 4 

F 21 : As org 5 10035 10 


4 10 10 


— 1 —— ——— 
RE 3 . 1 . N es, 34, 


. ͤ 900. o 
Thus the terms are e prepared for the n, 
part, there being a repetend in the diviſor; z and , 
the anſwer will produce gl. 178. 4d. 4 (very 
near) for the preſent payment of 10l. due 4 
months to come, . at 4 per cent. 4 
; SLES? 3. 
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EXAMPLE. What diſcount muſt be allow d 
on a bill of gal. 108. payable in 98 ol re- 


8 r 


. 5 
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bate u nw 4 41 > oy cent. ? 


60410 365)441.0(1; 2082 


ß S 
es} ION 5 


760 


| 101. 2082) T 4. 174900 ( 1.128 730 


— — 
1012082 | 5 


1296670 2.5860 2920 
N ee a + Io 


. 


e ee 6 ga gon ERIN 


By — 
"I 
* 
& * 
1 
9 
* 1 
NES” 
' q 
CTIA 


8217160 2.8800 5 ; 
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| Examyere. If 850 l. is due at 1 year and 4 
months to come, what muſt be diſcounted for | 
the preſent payment, if rebate be allowed at 9 
5 per cent.? 8 | : | 


| * . 55 As 106.65 6-66 8 2 850 
; 1.66 ; 3 . 3 a 33300 © 
% 
100 J 7 
— 106.6606661. 00 ( 53.076 
10 % .  - * > 2n3gO 3 
—— 32800 1. 500 
2 5 31998 12 
TE „ 6.000 
50 74662 
33% ror net 1 
An: — 5 
Fas He HEM i 200 
. e 


N. B. In. this laſt example I have taken in 
but two of the circulating decimals, and ſo - 
' work'd as in common, in order to compare it 
to the ſame done by the rules of repetends which ' 
brings it to the exact truth; but if the repeating 
figures were carried to 6 or 7 places of dect- — 
mals (tho“ more tedious). it would bring it to 
very near the ſame as by obſerving the rules of 
rep 88 Oz 3 


- 
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74 7 REBATE 9 5 
Ihe laſt example work'd by repetends. 
OI} 5 85 108: AS, A 


8 10 1 ee 
_ M0 ; 9)5100 | 
% % 1 — — 5 
56586 : 
: £666 4 _ 
3 | 96)5100.0 ( 53.126 
5 480 3 
V 300 2.50 8 
hoon -3:+3>+ 45m, BY " "BY 
; 120 6.000 
4 2 ' | : ©» 8. 4 
1 F 4 True er | 
© x LY | 480 


480 


* is avidin by a preceding 88 that 
Then diſcount is allowed for days the operation 
is long and tedious, and perhaps may be one 
= reaſon why tradeſmen uſe intereſt for diſcount; 
but to remedy. this inconveniency. we have in- 

ſerted the following table, which ſhews the 
diſcount of any ſum for any number of days, at 
3) 4 54 6, &e. 0 cent. N N 


4 3 * 1 pA 
+ . 
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— L {yo mol "andy þ „ Lo TS. A 

BY + 9 * a aun 243 0 nw wy pur 21qu au tm _ 
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pur Kep oy Jo 29npo1d aq 1 Cc SSC. WE, 


559066 eds recep F264 7178875 Iron 5 5b d Aer EQ 
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996856 11556215 Erfogsgliz 16 gobs Lot ELrot6 gLitgh ßere 8181 
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ob9zg65 egg ILolLlriyg 9486911 51 org 4975 g1zs e960 ri 619 f |. 
58611 l |Liigglg legrggog [r£0LLES þ gfrS gf Fot 168 fer ts ß b ze 
78186 [8187 e888 889788 Cs i 01d 2 8 rgplornz 868681 : 
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4. : . 
_ x 5 - N * * 
4 1 . 
— 1 a th. 1 ** TE nn * . 4 
P — EDIEE. 2. is ta 
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C 
What is the diſcount of 160l. for 144 days at 
. 7 n 


EW. U _ 2 ne 


2.609263 es | 
© 3913904 _ 


— 3 .coc218526 

8640 . | 64 

I :- - {1+ LTIgT. 
23049 9-33 . 88 b 


Diſeount required 3 o 14.637 


Note. By the way, the aforementioned re- 


* 


marks on diſcount, naturally leads me to make 


ſome brief conſtructions upon another erroneous 
method much after the ſame manner, tho? not 
fo much in ufe, which is in equation of pay- 
ments. The deſign of this rule is, when ſeveral 


ſums are due at ſeveral times, to find a mean or 


_ equated time for paying the whole debt, ſo that 
neither debtor or creditor may ſuſtain loſs. Now 
the cuſtomary rule is, to multiply each ſum by 
tits reſpective time, and add all th products to- 
5 vers then divide the total by the whole 
debt, and the quotient 1s called the mean time 
of paying the whole debt. But to find the juſt 
mean or equated time of payment, you muſt firſt 
find out the preſent payment of every particular 
ſum in the queſtion payable at a time to come, 
by rebating at the rate of intereft agreed on; 


4 


then find in what time the ſum of thoſe preſent 
| worſhs will be augmented to the total of all the 
articular ſams payable at times to come accord- 
ing to the firſt agreement; ſo ſhall the time 
HERS 8 found 


. 1 1 A 
COMPOUND INTEREST, ce. 17 


found out, be the mean time for paying of the 

whole debt.—As equation of payments 18 very 

rarely made uſe of, L will leave the rule with 

this remark, ſo that you may prove the truth of 
it at your leaſure. 
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COMPOUND INTEREST, 


INTEREST UPON INTEREST, 


Is that which ariſes from-the principal and 
intereſt; that is, when intereſt on money be- 
coming due and not paid, the ſame rate is al- 
| low'd on the unpaid intereſt as was before on 
the 1 ſo that the intereſt of the prin- 
cijpal, and the intefeſt of the intereſt added to- 
gether, is the compound intereſt. | . 


RuLE. Multiply the principal by the rate 
per cent. which gives the intereſt for one year, 
this add to the principal, the ſum is the amount 
of the firſt year: Then this multiplied by the 


rate gives the intereſt for the ſecond year, Chick 


added to the firſt year's amount, gives the a- 
mount for the ſecond year, &c. Ke. 


ExAMPLEs What will 261 amount to, if 


* 


it be forborn 3 years, at the rate of 4 1 per cent. 
per annum, compound intereſt. | | e 


FILES T H. | N x 5 | | 8 
See the work in the next page. 
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Ht 2 Anſwer | 286. 432697375 Pr 286 8:74. 
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* But the ſpeedieſt i method to work. queſtions 5 in h 
I e et intereſt is by tables; therefore the 
following may ſerve a8 a ſpecimen. A 
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INTEREST UPON INTEREST. „ 


A Taz ſhewing the amount of one pound 
for years, at 5 per cent. per annum com- 
Pound intssefſ tt 1 222.4 
10% 14 007 0197301 0 9520592 O08 16-168 
V 
e 1. os, e N 
11. 1828 00·7ꝗ66 
1.157628 0 39 
1.276282 Oh . 
% % TS 
IST EOS, .-- : wo oper $ 
BITES Thaw 0 
| 1.951328 _— 
T0] 1026888 >  _ +: 
11. 71033 N 
a 


* 


—— — — RO 


AE NY 203. 33298 5 n f 
1 ref Th 1 9 51 _— Pay 227 „ : rt 15 if 7 4 | 
| The method to calculate tables of compotrrid - MW 
intereſt is to raiſe the amount of 11. to the pow- - 
er of the time. This, at 5 per cent. the 2 
mount of one pound for one year (vis. 1.oũ6 
being multiply'd into itſelf or rais'd to the '2d 

| 


wer, gives the amount of 11. for 2 years; and 
that amount being multiplied into the iſt year's 
amount gives the amount for the next year; and 
ſo on with any other rate of compound intereſt 
you begin your table witn. Taz 


. * * 
: % » 
— —— * - 
* 8 - 


* 
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"Tix USE oy Tun TABLE. 


pal or ſum, according to the rate given at com- 
Pound intereſt. . 9 5 


Rol x. Multiply che ſum apainit the num- 
ber. of years age by the principal, and the 
product will be the amount. 5 


EXAMPLE. What will 226 I. amount to in 

3 years, at 5 per cent, per annum, compound 

5 _. Intereſt ? | EO uf co 9 
=_ 


_—. 
231 5250 — . 7 bo 
du,, - 
5 — m . = 
Anſwer 260. 46 5525 or 260 9 33 


N. B. If it is required for more years than 
What are in the table, take any two or more 
numbers as make the number of years you want, 
and multiply the ſums belonging to each num- 
bber in the table together, which gives: the ſum 
|  -Dfor that number of years; and that ſum multi- 
pPly'd by the principal gives a direct aufwer. 
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INTEREST: UPON INTEREST. 67. 


A Table ſhewing the amount 
of 11. for days, at g; per cent. 


per ann. compound intereſt, 


Pays. 4. 
| A .0001337. 
1,0002074 
1. oo0 4011 

1.005 48 

1. 0006586 

r. ooo 8o23 


8 
— a 


1 2 103 


21 
: "2. 
. #4 
4 
24 
be the amount of 1 1 9 5 0012038. | 
Tos, in 25 years, at 3 101.0013378 
per cent. per annum, 30 ˙dο/7fƷet 
compound: intereſt ? . 2 3 
. 501.0067060 
2.653298 60 1e 
; 1.276282 70 11 009 g 
— — too 
5306696 90 oi zio 1 15 


21226384 100348689 
33063995 11001413 
. 

15919788 _ 915167699 
521978 236 nge * 

| 18573000 140 101889562 

F 33 ; 5 . 3 150 1.0 202331 
EE {lim 75th: = 7016178 

* 1201. 0229843 

2 ee g 195 124352 
170.5 . 190 0257228 
—— _200 1.026949 


70 „„ 4-0339825 
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82 COMPOUND INTEREST; ox 
- Suppoſe I wanted to know what would be 
the amount of 11. for any number of days not in 
the table, as e for 194 days; then look in 
the table for the number againſt 190, and alfo 
againſt 4, and multiply thoſe two numbers toge- 
ther, the product is the amount of 11. for 194 
days; proceed in the ſame manner for any o- 
ther number of days. 5 
And ſuppoſe I would know the amount of 11. 
for 5 years and 194 days, proceed thus; againſt 
5 years is 1.276282, and the amount of 11. for 
194 days is f.026271 ; the product is the amount 
— 11. in 5 years and 194 days equal to 1.30981, 


"> 0 . 5 

N. B. This table of the amount of 1I. for 
days calculated at compound intereſt, ought to 
be made uſe of inſtead of the vulgar method 
in uſing. le intereſt for days, as may be ſeen 
by what follows ; and as it correfponds with 
What has been ſaid before on fimple intereſt. 


The fimple intereſt of one pond is a ſeries 
of terms in atithmetic progreffion continually 
increaling, but compound intereſt is a ſeries of 
terms 1n-geometrical progreſſion increaſing ; and 
conſequently the amount of any ſum of money 
reckoned at fmple intereſt will be very different 
from that reckon'd at compound intereſt whe- 
ther it be for more or lefs than an year: See 

Examples. : os * 


FAU TE FOR YEARS | 


* W 4 4s Ld W * * E 


Thus 100 1. at g per cent. for 6 years ſimple 
3 Intereſt amounts to 1301,and-100-at-5-per-cent., 
for 6 years compound intereſt gives 134.0095 l. 


„ * 


= Ex AM- 


* a 1 — 
' | 4 


INTEREST UPON INTEREST. 33 


| _ | EXAMPLE FOR DAYS, . 
1001. at 5; per cent. for 80 days ſimple inte- 
reſt amounts to 101l. 1s. 11d. and 100 at 5 per 
cent. for 80 days compound intereſt gives 1011. 


I8. 6d. for the amount; the difference is zd. 


In order to illuſtrate this ſubject a little fur- 
ther, let us confider that if a perſon pays inte- 
reſt at any leſs time than an year, he ought to 
have intereſt for the money paid correſponding 
to the time it is paid before it becomes due; for 
inſtance, if he pays the intereſt half yearly of 
1001, at 5 per cent. in this caſe ſuch a ſum muſt 
be paid as if he ſhould put this intereſt money 
of Tool. for 6 months to uſe it wou'd gain him 
ſo much money, which ſams added to the inte- 
reſt money of 100l. for the other 6 months, to- 

_ gether with the principal ſhould amount to 
r0g], at the year's ends and conſequently it 


muſt be reckoned at compound. inter 


for any 


time leſs than an year, as well as for any time 
greater than. an year. Now let us ſuppoſe this 
example to be reckon'd at ſimple intereſt, and) 

then we ſhall ſee by the conſequence whether 
it amounts juſt to 1051, at the end of the year. 
The intereſt of 1001. for one day at g; per 
cent. imple intereſt is .013698 


tiplied by 1824 the days inh 


62, which mul- 
3 


a year gives 
d. 


the intereſt of 100 l. for & an year, C. 8. 


equal to? — 
And the 21. 10s. being put to intereſt V 
for the other + year will pain 4 
Now the 1001: goes on again for the 
other half year and conſequently 


gains 


7 rg oo 4 : E 883 in 8 a 257 
To which add the principal money 100, 0. © 
And the ſum is —— | 


3 


2 10 © 


2 10 0 
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108 1 
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Inſtead of 105, which is 15d: too much, and 
conſequently muſt not be calculated at ſimple 
intereſt. = E401 ne OR, 5 
. QvesTION. If a farthing was put to inte- 
reſt at 5 per cent. in the firſt year of the Chriſ- 
tian Era, what would it amount to if it conti- 
nued out at compound intereſt till the year of 
i.. e om 45 11 en 
The amount of x1. for 100 years is 131.50126 5 
which multiplied into itſelf gives 17292. 58 138 
for 200 years; that ſum multiply'd by itſelf 
gives 299033370. 784 for 400 years; and that 
multiply d by itſelf gives 89420956842441224.8 
for 800 years; which ſum multi ply'd by itſelf 
ives 79951075225177 2610056 1034842524135 
or 1600 years. Now the amount of 100 years 
. E e | | BE = ! 18 


* hub & "Ga 


4 
% 4 , 


It is commonly ſuppoſed that the date of the year is the 
number of years ſince the birth of Chrift, and indeed it 
ought to be ſo ; but it is eaſy to prove that we reckon 4 
years too little; for the vulgar ra of Chriſt's birth was 
fixed by Dionyſius Exiguus a Roman abbot, to the end of 
the year of the Julian period 4713, which ought to have 
been fixed to the end of the 47ogth year of the Julian pe- 
- riod; and which is thus demonſtrated. . © _.. 
© "Chriſt was undoubtedly born before the death of Herod 
the great; but according to Joſephus (B. 1. ch. 8.) there 
was an Eclipſe of the Moon in the time of Herod's laſt 
illneſs; which very eclipſe our aſtronomical tables ſhew 
to have been in the year of the Julian period 4710 Mar. 
13 d. 3 h. 21 m. after midnight at Jeruſalem. Now 
there is reaſon to ſuppoſe that Chriſt was about an year old 


when Herod gave command for the children to be (lain 
from two years old and under; for according to this com- 


mand Herod concluded that he was more than: one year 
old yet leſs than two; and after this command he _ in 
%% woes" BE Le 2 _ 


— ͤ 


— : * 7 * = : 
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INTEREST UPON INTEREST. 85 
is 131.0126, which multiplied by 23.839901 
the amount of 65 years, the product will be 
| „ 3134-977 


Egypt, and all this was before the death of Herod ; how> 
ever ſuppoſing inſtead of an year old we ſhall ſuppoſe him 
only a few months old at Herod's death, even then the 
lateſt time in which we can poſſibly fix the Era of his 
birth muſt be about the end of the 4709gth year of the 
Julian period. | | | 
Again, if a man will give himſelf the trouble, he may 
| find the age of Chriſt when he was cruci by this 
means, viz, if he will find the times of all the paſſaver 
full moons from the 2oth to the 40tk year of Chriſt, after 
the Jewiſh manner by.adding 14 days to the time when 
the preceding new moon was firſt viſible at Jeruſalem; he 
will find that the only -paſſover full moon which falls on a 
Friday in all that time is in the year of the Julian period 
4746, and on the zd day of April, Now the difference 
between 4709 and 4746 is 37 years for the age of Chriſt 
when he was crucified, tho'-generally ſuppoſed to be only 
33 years old. Now this agrees with what Phlegon an 
heatheniſh writer and others tell us, that in the laſt year 
of the 202d olympiad there was the moſt extraordinary 
«© ecliple of the ſun that ever was known, and that it wa: 
6+ night at the 6th hour of the Gay.” Which agrees ex- 
actly with the time that the darkneſs at the crucifixion 
began, and therefore muſt have been the very ſame dark- 
neſ-, but miſtaken by Phlegon for a natural eclipſe of the 
ſun, which was impoſſible becauſe the moon was then in 
the full; ſo that this darkneſs muſt have been quite out of 
the common cout ſe of nature. And as all theſe accounts 
agree, ſo conſequently the date of the year 2765 ſhould. 
be 1759 3 which if this had been conſidered in the queſ- 
tion, and taken 1n;o the account, we ſhould have had above 
56270000000000@0000090000000000000 Z{, to be 
added to the amount of the 1765 years, on account of the © 
4 years extraordinary; and this is above 200,000 globes 
of fine gold each as big as the Earth that it amounts to in 
theſe laft 4 years, 


- 


—— ——— 
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31 34-977 for the 165 years; then that ſum mul- 
8 into the amount of 1600 years gives 
7613172933551117558531327517785169.9 


for the amount of 11. for 1765 years. Laſtly, 


reduce 1 farthing to the decimal of a pound, 
' viz. 9H0)1.0000000{(.00T0418 3 


then multi- 
ply the , amount of 1 pound for 1765 years 
by .coto418, and the product will be 


. 26097050487235355616786268347361602.4, 
. anſwering to the amount of one . in 1765 


a Vers at 5 per cent. per ann. compound 
ens U. To find the amount of any þ 


dy, 
penſion, & EC. OF OT BY ; 
bre Multiply the reſpective number in 
the table by the annuity, ſubtract the annuity 
from the product, and divide by the rate; the 
. eee is the amount, . 


EXAMPLE. What will an annuity of 59 ' (i 
per annum amount to in 4 years at 5 per cen. 
Per e compound intereſt ? 


. . 


bo, 175300. 5 
50 = NU! 


-+05)10, 77 5300 | 


9 dy, 8. d. 5 
Anſwer 4 2185. 506 or 215 10 14 


CASE. 


tary, 5 


. oy LE 24 „ 


N 
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Casx III. To find the preſent word ** Au- 
nuities, Penſions, . 


- RoLE, Divide the annuity by the tabular 


number, and ſubtract the quotient from the 


annuity, divide the remainder by the rate; the 
quotient 1s the preſent worth, &c. 


ExAMPLE. What is the preſent wort df s an 
annuity of 30l. per annum, to continue 7 years 
at 5 per « Cent. per MY compoand intereſt? 


14% 025 ©0000099 65 322446 


23142 | 
05) 8.679884 5 
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CAsE IV. To find the preſent worth of any 
| Rol k. _ Divide the ſum by the tabular num- 
ber and the quotient is the preſent worth. 


EXAMPLE, What is the preſent worth of 
4201. 128. payable 4 years hence, at the rate of 
8 per cent. per annum, compound intereſt? 


"— 1.21 5506)425.600000(346.0287 ü 
=. 3546518 5 
| Ty RO Fa 8, d. 


5504820 Anf. 346 0 6 2 
4862024 V 
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len V. To find the annuity. that any fun 
| Teh els purchaſe. _ 


RuLE.. Add one to the number 4 years, . 

take the number againſt it in the table, ſubtract 

the tabular number for the given years there- 

from, the remainder is a dividend; then. ſub- | 

tract 1 from the tabular number «nd disids be | 
dividend by the remainder, the quotient multi- 
_ - ply'd by the principal is the anſwer. ot 1 

EAAMr Ek. What annuity will Gol. purchaſe | 
for 5 years continuance, at the rate of 5 per 
cent. Per annum, compaund intereſt : | 
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Quveribur: Suppoſe he 4901 Aide bd | 


130 mill ions; what annuity will be ſufficient to 


Pay it off in 30 years at 4 Poet cent. per annum, 


* intereſt? 


Amount of 11. for 30 years at 4 per cent. 
* eee 3.243975 . 


1 
5 129735900 
32433975 


3.373 133400 
3.43375 


* 2.243397 50 129788955 88783 


112169875 3 | 


wo. 756602 5 73 490000900 
157037825 5783 
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186224250 | 7517900.00000 
179471800 Annuity, 


- 67524500 
__ 7301925 


222575 


” at 
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8 that if the national debt is 130 millions, 


and the ſum paid be 75179001. every year, 
that 111 . the whole debt in 30 n. . 
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| FREEHOLD ESTATES. Þ 


To find the preſent wworth/of any annual rent, 10 | 
continue for ever, commonly called Fee Simple... 


| Dix the propoſed rent by the in- 
| tereſt of 11, for 1 year, and the quotient is 
the value of the eſtate, 5 | | i 


EXAMPLES. 


What is an eſtate of 2001; per annum, to con» 
tinue for ever, worth in ready money, allowing 
the purchaſer 5 per cent. per annum, compound 

ine ß N 
l 2 05)200.00-”* 
J. 4000 Anſwer. 


hy S 
its N 


A has the poſſeſſion of an eſtate of 130l. per 
annum, to continue 20 years 3 B has the rever- 
| fion of the ſame; from that time for ever; what 
i muſt A give B, if he wou'd purchaſe his re- 
verſion? And what muſt B give A, if he would 
buy his poſſeſſion, accounting 5 per cent. per 
annum, compound intereſt, in each caſe? 


dee the work in the next page. 
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A agrees with B for an annuity of 6001. 


num, compound intereſt; but not having money 


enough by him, offers to make over to him a 
freehold eſtate of 121. per annum at the ſame. 
intereſt 3 what money befide will pay his pur- 


chaſe? CELL 
| „ i 
4.29187) 500. 0000 ( 139.7992 
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767.014 


420 690 5 — — 


— Anſwer 7479 © 3 
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per annum, to continue 25 years, to give him 
the preſent worth of it at 6 per cent. per an- 
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If. a freehold eſtate be 
Fi 42 per cent. allowed, it is 550 years 
S % 8 the following table. ; 


* 1 , 
* # a 7 ' 
0 Fy E ö 
LECT | | g- 
_ 1 : 
* | 9 
. © 2% X . 
tens \ - * 
8 , 1 ; 
os * 7 
©, 5," WS ; | 
5 * 
= 10 
. : K 1 2 
N < 5 * 1 * * 
: ha 7 
: 7 bo 4 ) 
* *\ 8 
5 7 
9 ” 
= - ny 4 0 
= % 1 P 
$ hs 6 
85 / 
= ; 5 
FS ; 
» 1 ; 
. 
A * 
” 
4 % 
5 8 : . 
n z \ 
* : E 
% * 


1 
11 6 * 
n 7 47 | I - 
» a 1 , 
1 1.1 e 
P * * : 5 
10.52 3 a „ + 
10 1 | 
1 * r „ * 6 
9. * 
N | i c : " 
1 
5 Up 1 4 * * 2 
r 
1 6 : 
. 


6 "Hen — ns; 2 2 


1 8288 


7 . 
* * 


Tears purehaſe. : 


ae and 8 
n 


o 
- 


- : k 
O 2 
- bo 
* 5 
* 8 
* 
- 
Oo 
I 
*- 
* 
U 
0 g I 
* 
4 
* 
177 . 
* 


* 


A 3 


1 % = — 50 * 
; 1 E 5 


4 
\ 
— * 


1 VAL UATI ON or LEAS ES IF l 


g » 2 
js 2 wo - = 
, * * N * 5 
* - « I» + b 
3 v : 8 8 2 8 ** 1 
2 * 4 a x A . * LIP 5 
94 CY . . 4 3 F * * 3 * f - 
wat : * — . - 
1 127 - * 18 
" E 4 * N 4 4 Fa 1 « 
' MS, + % 
1 % * 1 
1 " N = 
£ " 
* 
th 6 th W 


yet the theorems and rules that they have given 


AS this is à neceſſary ſubject, we ought not 5 
to paſs over it in this place; and though it 
has been handled by many learned gentlemen, 


da re ſo tedious and perplexed that they can one: 
be of uſe to perſons with an-vncommon fare f, 


learning; this evil we ſhall endeavour to avoid. 


by giving ſuch rules, that any perſon with a mo- 


daeerate ſhare of learning may know. the value of 


any annuity or leaſe for lives in a very ſhort 


time. 


J. of the continuance of a life for any given time 5 


and it is evident this can be done no other 2 8 


but from obſervations made from the bills o 
mortality for a ſeries of years together, and 
5 ſuch as are proper for the country where theſs 
| _ obſervations are to be made.—ln London theſe 


* 
— 


83 


clerks,” and contain an aceount of the numbers, 
ages, diſeaſes, &c. of ſuch' as die within these 
bills of mortality, that is, in London, Weſtmin 
ſter, and 10 miles round. But the great diſpa- 
rity between the births and burials in London ie 
owing to this, that the diſſenters of all ſors 
baptize their children without ſending an c- » 


c „ © - a * — * 7 
TI . count f L 
* 
* 
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And we muſt fitſt obſerve, that before the 
value of any annuity on a life of any propoſed 

' = age can be aſcertained, it will be neceſſary to 
conſider how we are to eſtimate the probability _ 


bills are drawn up by the company of pariſh '-* 2 
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os VALUATION OF LEASES q 
Count of them to the pariſh clerks, ſo that little : 
dependance is to be had on theſe with regard 
to calculating annuities for life. Dr. Hally's 
table founded on the Breſla w bills of mortality 
is of much more authority; but as theſe bills of 
mortality will not ſuit England *, we ſhall firſt 
exhibit a table of 'the number of perſons who 
have died in the ſpace of 20 years, and then 
ive a table of the probabiltties of life from 
Mr. Simpſon. 92 


| 3 Mean. , 
Between o and 2 194645 | 9732 
| 2 and 5 , 45984 | 2299 | 
5 and 10 19037 952 
10 and 20 


„„ 
20 and 30 40858 2043 8 
30 and 40, 49709 | 2485 
40 and 50 50945 | 2547 
go and 60 | 41311 | 2065 
bo and 50 2486 [1625 
Jo and 80 236111481 
80 and 9012198 610 
90 and 10 2083 | 104. 
"Too and up- 1811 go 5 
Free wards, | © }F The 
* Although Sileſia (of which Breſlaw is the capital) is 
much in the ſame latitude with England, and conſe- 
vently in the ſame climate, yet it is obſerved that the 
te of the air and weather is much more regular at 
Breſlaw than in England, for the frequent and ſudden 
change of the air from hot to cold and from cold to hot in 
' England, eſpecially in the ſpring, beſides that moiſt 
damp air that we have here in winter, makes the air much 
more unwholeſom than at Breſlaw. Again, an Engliſh- 
| man generally makes more free with his conſtitution than 
2 a Sileſian; ſo that the tables of the value of an annuity T3 
for lives being calculated by the Breſlaw bills of mortality 3 
would give numbers too large for a purchaſe to be made 
in England, f N 
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98 {VALUATION OF; LEASES | 
By the help of this table we find what probabi- 


lity there is for a man of a certain age, zo for 
example; ſhall live 1 year; thus againſt 31 1s 376 
is 


1 againſt 30 is 38 5, the meaning of whic 


that out of 38 5 petſons living at 30, there is 


only 376 living at 31: Thus the probability of 


a perſon of 30 years of age ſhall Iive one year 


is 'meaſured by this fraction #75, that is, he has 
the odds of 385 to 9, or nearly 43 to 1 that he 


* 


does not die in one year. 


4 


So the odds that a man of 34 ſhall live 7 years - 
 _ 36; Jobnd by ſubtraQing-234. in the table from 


3493 hence the odds is 284 to 65, or 4.3 to 1, 


That a man of 34 lives 7 years; aad the like for. 


any other number of years. my EI. 
Hence it appears, that the value of inſurance 
upon lives ought to be regulated, there being a 
great difference between inſuring the life of a 
man of 20, and that of another of 50 years of 
age; fince *tis 65 to 1 that the man of 20 dies 
not in an year, and but 24 x to 1 for a man of 

i WES ns 
The moſt general method of valuing annui- 
ties on lives is from Mr. de Moivre; vis. Take 


the value of an annuity certain for ſo many years 
as are denoted by the complement of life (which 


is what the given life wants of 86;) multiply 


this value by the rate of intereſt, and divide the 


product by the complement of life; ſubtract 
the quotient from 1, divide the remainder by 


the intereſt of x pound, and this laft quotient {| 


will expreſs the value of an annuity for any age 
Iven. „ . 


But 1 think we can get an eaſier rule than 


this of Mr. de Moivre's from the following con- 


fideration, Suppoſe a perſon A was to receive 


"4h 


_ 


5 k e 
- 
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11. upon this condition, that another, B, 20 
Fears of age ſhell live 1 year; quere the value 


of A's expectation? 


Angainſt the ages of 20 and 21 are 462 and 


® 


455 5 now the preſent value of 11. due at the 
end of one year at 5 percent, is. 95 238, which 
multiplied by this fraction #55 (that is, mul- 


tiplying by the numerator and dividing by the 


* 


denominator) gives 938 of 1 P ound 105 up 


true value required. F 
In like manner the probability of a perſon of 


20 years of age has of living 2 years is 233. 


and the preſent worth of 1.1. due at the end of 
2 years at 5 per cent. 1s .907 3. therefore multi- 
Ply . 90% by 422, and it gives . 8795 of a pound 
for the value of A's expeCtation to receive 11. 
at the end of the 22d year of B's life. And 
thus you may proceed for all the other years of 


his life to the extremity of age; and the ſum 


of all theſe (from 20 and upwards) being found, 


and added together, will amount to 131. very 
tx”, oon TS of EET „„ No 


It is demonſtrated by the writers on the value 
of lives, that the ſum of the values of 11. for 
the ſucceſſive years of a perſon's life will be 


found by dividing 1 by the numbers in the table 
of the amount of 11. which numbers being 
added together will give the value of that Iife 


which is equal to the number ef theſe numbers 
ſo added, if there was no contingency in the 


caſe; but as we muſt allow for that, there ariſes 


a long and tedious algebraic operation, which 


7 


thenee arifing is this: 8 3 


is too long to be inſerted here; but the rule 


plied by the pro 
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To the value of the given life add one year's 
urchaſe, diſcount that ſum, and multiply it 
y the probability of a life of one year younger 


- than the given life, this laſt 5 will be 


the value of an annuity upon this life. 5 
For example, the life of 20 being 131. this 


increaſed by one year's purchaſe is 14, which 


difcounted at 5 per cent. is 13.9, this multi- 
bility of a life of 19, gives 
13.16 for the required value of a life of 19 


years of age: And in this manner are the num- 


bers 1n- the following table computed, which 
Mews the value of an annuity, on any fingle life 
from 1 to 80, at the rate of 3, 4, 5 and 6 per 
cent. compound intereſt, _ | 
N.. be numbers in the following table, 
and alſo the anſwers to the queſtions on annui- 


ties on lives ſhew the pounds that will purchaſe 
one pound annuity en ſuch lives; or they ſhew . 
the number of years purchaſe that any life or 
lives (contained in the table) are worth; there- 
fore, multiply the numbers in the table, or the 


anſwers. to the queſtions on annuities on lives 


by the annuity, and the product ſhews the va- 


%% SDANEY. . 1 oo. Lois og: 
The following is a table ſhewing the preſent 


value of an annuity of 1 I. (or, which is the 
| ſame, the number of years value which ſuch - 
annuity is worth) for a life of any age under 


$1, at 3, 4, 5, and 6 per cent. compound inte- 


Ages. 
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bee 


& 10119. 14.312. 7 46 
8. 11019. 5 414. 3 


23 
2416.3 


a 3114. 1172 2110. 
36113. 


12.6 


6.374.272. 5 
716.2014. 112.4 


1418. 8016. 0/14. 912.4 
1518.31 5.8013. 12.34 
1618.1 5.6013. 7012.2 WE” 
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% VALUATION OF LEASES. 
We now proceed to compute the value of an- 


nuities on the longeſt liver of two lives, on the 
ſame a as before; but we ſhall not 


give the inveſtigation of the theorems or rules, 
but only the rules themſelves, becauſe of the 
intricacy and difficulty attending it, this work 


being not defign'd for Algebraiſts; and ſecond- 
ly, becauſe it would take up more room than 


we can poſſibly ſpare for this pur poſe. 
CasE I. If both the lives art equal. 


Rur. 1ſt. Divide the complement of a ſin- 
gle life by 6 times the amount of 11. for one 


year; ad. ſubtract the quotient from the value 


bol one of the lives; 3d. add half the remainder 


ro the value of ane life, and the ſum is the va- 


lue of both lives, %% 
Qs r. What is the value of the longeſt 


of two equal lives each of 48 years; allowing 


compound intereſt at 4 per cent. per annum? 


Amount of 31. for 1 year 1.04 - 
moor of eee 


P 
. — 6.24)38. 0 (6.8 
| Gomplemant , 
Value of a life of 48 | 5 $600 
at 4 Per cent. | _ g = 4992 
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10.4 EFT 

Anſwer 12.56 1 
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CASE Il. If rhe lives are both unequal, 
RuLR. 1ſt. Divide the complement of the 


oldeft life by 6 times the amount of 11. for one 


year; 2d, ſubtract the quotient from the value 
of the oldeſt life; 3d. multiplythe remainder 12 | 


the complement of the oldeſt divided by twice 
the complement of the youngeſt ; 4th. add this 
product to the value of the youngeſt life, and 


the ſum will be the value of the Iongeft of the 
two lives. og oe Og © TO On Oe 
QvesT. What is the value of an annuity of 


11. to continue during the life of the longeſt _ 


liver of two perſons, whoſe ages are 43 and 34 3 
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70 find the preſent value of an annuity for the 
Jongeſt of three lives; in this is four caſes. 


1ſt Cage. When all three lives are equal. 


-  RvLE. iſt. Divide the complement of a 
fingle life by 6 times the amount of 11. for one 
year; 2d. ſubtrat the quotient from the value 
of a fingle life; 2d. take'2 of the remainder 
and add it to the value of a ſingle life, the ſum 
is the anſwer. %% 8 8 


Qs r. Let the three perſons be each 54 
years old, and compound intereſt be allow'd at 

4 per cent. what is the preſent value of the 

{ longeſt liver? „5 
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2d. Cas E. When the two youngeſt are equal. 


RVLE. 1ſt, Divide the complement of one 
of the youngeſt lives by 6 times the amount of 
xH. for one year; 2d. ſubtract the quotient from 
the value of one af the youngeſt lives, and take 
half the remainder and call it A; zd. divide 
the complement of the eldeſt life by 6 times the 
amount of 11. for one year; 4th. fubtract this 
quotient from the value ef the eldeſt life; sth. 
multiply the remainder by the ſquare of the 
complement of the eldeſt life, and divide by 4 
times the ſquare of the complement of one of 
the youngeſt lives; add this, and A, and the 
value of one of the youngeſt lives together, the 
. ſum is the value required. 

QuEsT. Let the two youngeſt be 34 and 
the eldeſt $4, what is the value of an annuity 

for the longeſt of the three lives, at 4 per cent.? 
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for one year; 2d. ſubtract the quotient from the 


value of the oldeſt ſingle life; 3d. multiply 
- the” remainder by 3 times the .complement / 


the oldeſt fingle lite, and divide by 4 times the 


- complement of the youngeſt life; 4th. add this 


laſt number to the value of the youngeſt ſingle 


life, the ſum. * the — of any longeſt of the 
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annuity for the longeſt, of the 3 une qual lives. 
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| K © O exttaQ the ſquare root of any number, 18 


the number given. 
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Roots.” IIZ 
Squares. 1 | 4 |' 


- = 1ſt. You muſt point your given number, that 
is, make a point over the unit's place, another 
upon the hundred's, and ſo upon every ſecond 
figure throughout. 3338 — 
A2dly. Then ſeek in the table for the greateſt 
ſquare number in the firſt point towards the left 
hand, placing the ſquare number under the firſt 
point, and the root thereof in the quotient, 
fſubttact the ſaid ſquare number from the firſt 
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point, and to/ the remainder bring -down. the 
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tit for a diviſor on the left hand 6f the reſol- 


vend ; ſeek how often the diviſor is contained 


in the reſolvend; (reſerving always the unit's 
place) and put the anſwer in tHe quotient, and 


alſo on the right hand ſideg of the diviſor; then 
multiply by the figure IAſt put in the quotient, 


and fubtract the proffuct from the reſolvend, 
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and proceed as before. 
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9750 372.25 very near. 
9 Anſwer. - 


_ 
bk , 
2% WY 
F * 
TS. . 
* 


— 


þ a % " 4h n - * q 1 * 
„FF hes 10g ROY 
RS | a 13 
6 e 8 F : | | 
PO IS 5 : 
F 7 I 
* — 5 g ; 
* A 
622)14 | 7 CE TD 
400 . | Pte, 7 —_— 8 ” * — 1 = "I... 1 
: . W 
s wy 
» . 4 i 
0 7 ; 
4 » „ „ 
> 2 ub 
6242 )15600 ' ..5xo' 28 
4 . - of 4 * e 
— } * 
12484 OS. 


- 
8 * ay * . 4 * 3 
62445)3 116000 Sog Nd 

* 5 * 6 5 A % 1 
* - * of . * 2 : % "% 
3 312225 el 999080 


? Wis, d D 
— — l I 
A ** 4 * 


— 9 -4 5 : — 4 * 7 1 F * * 7 
. A « $ 


N. B. In this queſtion, the departure is the 
diſtance that the ſhip is to the eaſt or weſt of 
the meridian, and is the baſe line; the diſtance 
that the 2p has ſailed is the hypethenuſe ; 
and the difference of latitude is the perpendi- 
cular, and ſhews how much the ſhip is to the 
5 north or ſouth of the place it ſet ſail from. 


* - * 


* 


— 
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ms VARIOUS U SES ow! 7 | 
A ladder' 52 4 Feet Jong; being ſo placed in 
2 ſtreet, that it reach a window 29 feet from the 
ground on one ide, and by turning the ladder 
_ over (without removing the foot) it will touch a 
moulding 40 feet from the ground on the other 
- fide; how broad is the ſtreet? - 
BRED: norman 


29 


| ae 
2756.28, 4600 
2 IGLLIERIEEN 


1156.250340 
9 „ 


| 6402 56 
| 3 


1 ” 4a 
— þ . 
3.48 
ow! — 4 ; 


hd. 


3 Fe 1915.25(43-76 


837315 | | OLD HCL? 


367)6625 le 
„„ + 


« : # 
— K — * 


8746)55600. Anf. 77.76 Feet. 


* * 


F 
52e . 
N PF on E R PES 252 3 1 ys | Re” 
Ro : 2 7 . . ws: : 4 
——— —u— 4 . 1 * 28 A 
FR . 45 2 7 * N pet r Sin 
2 * a. 7 4 * * y * = 
. # q —— A 
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Heibi 
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THE SQUARE *ROOT. 12 


all depend upon one theorem. 


PRO LEM. Having the three ſides of an dien, 

3 triangle given, to find the point in the 
aſe where rhe perpendicular of a e an- 
gled triangle ſnall fall. 1 


= 1 Square the two longeſt des: and 
from the ſum of theſe ſquares ſubtract the ſquare 
of the leſſer fide, divide half the remainder by 


XX - the longeſt ſide, and the quotient will give the 
IM - anſwer. 

EXAMPLE. Gizen Shed 1 Ac 
100, the. next in length A B 80, and the leaſt 


Li fide B C 4o, to find the point D in the . 
where the Perg OTC giert! all fall? 


N 80 | Yoo. Yo 
„ a 100 40 
8 0 1 — — 
6480 - = .- - *$e00e. moo 
5 640 
16400 
| 1600 
020 £)14800 
2 1100)74Þ69 7 
e ee e | : 74 Anſwer, 


> „ 
\ . 


Alſo from the foregoing- problem, there may 
Fs other examples very eaſily conſtructed to 
exerciſe the learner therein, as the three caſes 


_ 


| M 5 Note“? 
| 5 | | ofe, 
Now! a = * a ; ” - ? 


* - L — 


Po 


VARIOUS USES: Oo 


* 8 To find the length of the petpendi- 
"cular B D in the aforementioned triangle; 
from the ſquare of A B, ſubtract the ſquare of 
A D, and the ſquare root of the remainder 1s 
ns > perpendicular, P 
| | PROBLEM. 1 

Having the ſides of an oblique angled „ 
BY, a 70 > rd ow far a perpendicular let fall 
5 Tom An acute angle, kl JAR wer end the rri- 
| Abkr⸗ From the les of the longeſt fide 
ſubtract the ſum of the ſquares of the two lefler, 


and divide half 1 remainder by the leaſt . 
and the quotient will be the diſtance. 


ExAMpLE. Given the long eſt fide A B 


ww 


— 


100, che next in length B C 80, and the leaſt 


fide A C 40, to find the point D where the 
* mall fall without the- triangle? 


8 100 
77 EE - 
6400 1600 10000 

6400 Sc 


$600 


hes 
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Ext. There is a cask whoſe head 
diameter is 22 inches, bung diameter 25 inches, 
and the length 30 inch es; what 1 is the 2 of 
the diagonal line? : 
RoLe. Add the 2 2 aden of the bung and ö 
head diameter to the head, and ſquare the ſum; 
add this ſquare to the ſquare of z the length, 


e | and 'the ſquare root of this ſum will be the 
108 "= angie 11S 
- = 26: 5 th 16 half the length: 
| 1 its, ' IN 1-944 
X * 25 0 1 
's — " os vine 
2 1.5 — EAä— 3 Hs Eos 
. 
B . 5 5 52.25 
ſt 27 „„ | 
E 777. 25(27 .9 very near. 
0932.2 
* 1 1 . 8 26 123 4 ih Anſwer. 15 5 _ 
«4 7 2 11 af — S pay v5 Fry - 
e eee,  - 
| 1 8 329 
684904825 : 


4947 


PrOBL un. 77 find the Jjameter of a > direct 
| whoſe area ſpall be in a given proportion to that 
of a circle whoſe diameter is given. 


The given Laer þ by the 


diameter divided ſquare root 


ets ; of the 
RvLE. 4 will give the 
intended increaſe diameter of 
2 wen J decreaſe h 1 
L the circle. 


— &: x g ; 
_- * ” . E 2 , a 
E F = * 9 * 
5 1 8 „ 3 5 R „ . 5 "IP Ween, | 8 * 1 I * x 4 » 
* 5 SE * 1 l #7 ? A A 5 , , * 5 1 3 
Ms 1 WE \ : "0 £2 * + Wi <a 6 * FS = an. , 1 2 at” 1A 5 . a # LF 
8 4 p 
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What is the diameter of a circle whoſe a area 
1 times as much as one of x 11 inches dia- 
meter? (TW 7 8 
I Ws 
Square c root af 4 is 2 


— 
Anſwer 22 inches. 


* 


Admit a circle whoſe Ae is 12 5“ 
of what diameter muſt a circle be whofe area 


will be g times leſs than that of the a dis- 
meter? 


* 5 = 


Square root of gis 3363 


 Avſwer 21 21 inches. 


—vy- 


2 — W 


! 


. 
bother, as the ſquares of their like 1440, dia- 
meters, &e. 


| 11 the tranſverſe e of an n ellipfis be 
57, and conjugate diameter 41; what will be 
the diameter of a circle whoſe ran will be 
1 to at's of the Da N e b 

37 k 

4 {0% 

87 

228 


2357 


See the remainder of the work in the next page. 
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Hitt 2337(48.34 diameter fequird. 


— 


* # 
* 


— * 


* ; 
* * * 45 2 
— — 
8 704 
N | 
e | 8 — — 
; "080 ; 
-,/ _ 
Ws 
3 b 
"Y "Ill 2 : * 0 N 7 4 * 5 by 
1 6 22889 


_ 9664)47 oo — 
. 33650 | FIG TA | 


2444 Bo 
— J | 
What will be the diameter of a circle of an 
| equal area to a. parallelogram, whoſe length is 
286.2 inches, and breadth 19.5 inches? 


555.5526 5 in. 
4 Anſwer. 


1 
19.5 
| a 1 45269 
_ 7 $1665 eee 
262 5 cee 
mh 6554) 2856 5 
. e A8 nis, 
47124 . nt 1 
39278 % AHES 
FFF 
g 1 POIs > 
* The reaſon of this bomber is Sina 
in west upon the circle in menſuration. „ 
5 If 


- 


— 


a 


— — * © * 


11 a pipe of eee will G1 A veſſel 


of water in an hour's time; of what diameter 
muſt a pipe be to fill the ſame 1 in half an hour? 
: Inches. r 20 
5 2 
.. M. 5 = ; 
60: 9 : : 30 (Inverſe proportion.) 


5 16 Anioer, 5 


220 ——— A— (Y — F : . 
- N - 
844036 © 2 
> of a 4 1 ; 
3 5 * Ly .337 : / / — 2 WS 4 
, 2 : 5 F ny f 8 7 
1 T 


Th one fathom of eabls; whoſe eiteumlerence 
is 10 inches weighs 171b. of what circumference 


Ot a cable be chat one fathom thereof 1255 
e 70.88 lb. 8.82998. * 


Inches. 5 . pe” 3 Rebe 
5 105 56K Anfwer. 
2 „ 1b. — Ib. 8 N 
10s: 10.88 ET 


100 a 1 


& * F x ; 4 904 
7 6 "> - * Thy 
Pl j : 11 
1 )x 088. oo % . 
' 2 | 
By * * I * % ” hy ry 5 * 
. 8 * Y mY a7 PR * F 1 75 
1 180 | T 4 wa : 5 
8 ” 2 102 - "_ > * v- 3 
O —— g 1 
s 1 
* » 4 8 > # 25 4 
. * "= 4.3 0 * 7 . g * 


| Ep — 


Tothemiaft of a meadow.well flor? Ae graſs, 


I took: juſt an acre to tether my aſs z èð 
How long muſt the card ben that feeding all wound, 
He mayn't graze leſs nor more than his rait 


e ? : ; 
dat 78 $4846. ooo 162 46s 
23 ary”, 
275. | | - 786; S235 

30.25 ſquare yards in 

160 a pern. 

181500 | i, a 

3025 . ; 
4840 ſquare yds, i in an acre. 1.1 f 

26084 46578 50 diameter, "$1040 

„„ a 47124 
. 
5 48)1 262 Anſwer, 39160 
— 6 3 0 
156507845 1098 : g 
Wer : 
210 * 
18 
; 8 weed : E 2 
124 * 


— of 
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A legal winchefter buſhel is 18-2 inches in 
diameter, and 8 inches deep; what maſt be 
the diameter of that 'buſhel whoſe depth is i 
inches? SE 0695. een een 1 K 1 


7.0686) 21 60. 
212058 


294200 
0 282744 


7 
70586 


— A 


© 438740” 
4243 16 
14624 5 55 | Inches. i 
141372 n 4 
4868 
— 


ee 


_ „ „ö 
/ 


— EET 


EE I LT ICEY 
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What muſt. be the diameter of a cylindrical | 
. of 3 feet deep, that ſhall hold twice as 
much as a veſſel of 28 inches 1 and 45 
inches in diameter 2}: 


* — 


— — 


TT. „ T at 88 


23191 FC 
TINGS - 7 NOTE TOW 1345 0761 ORR 


| 3 „ enn « 7% £4 3 * . 
107)F98 Y tig 7 04 2908 4 
; > A * 
. ” o 3 4 : : bp n 


141148 Re OE = 

17 3429 <2} D wot *:: 87 1 rp 11 4 = 
ol. | 
4 


14 
% 
75 


6155 5 2 95412 COST + ti 
.. rag pms 


42 286 af p 9 z 1 ** 4 3 2 Fa: 2 0 THI 
6 : 
0 rte It 11 erent > 
; ; : * 8 . 4 4 $> 4 4 
: . be - We 


. 


Py 7 
. 


LD 


. 


* 


2 


11 5 


— —- * 


— — 
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Suppoſe I drop 2 ſtone into a well, and it is 
4 ſeconds before it ſtrikes the water ar the bot. 
tom, how deep is the welle 

N. B. Heavy bodies fall 16:19 het whe el 
ſecond, and the ſpace they paſs thro' is as the 


| ane of the time of falling. 81 


2 4 7 . ” | 16.13 
| He — S : "0 mn - 10G a 16 | —— 
16 21 9678 7 
1 
Ant w wer 2 58.08 feet. 
— 
Or thus. 


The 3 paſſed thro? by falling bodies. in 
each fingle ſecond is as the odd numbers 1, 3, 
57 75, 9s Ce. therefore in the | 


Sec. . — 7 goa! 
I it goes thr — FEE; "ED 125 
2 it goes thro? 3 times, 16.13 equ 5 5 9 
3 it goes thro” 5 times. 16.13 20 29 $682 
4 it goes thro? 7 times 16.13 equal — __ . 
N W l 


Same depth a8 before 258. 08 


5 1 
But 1 you woulX know aw: * that well 


is which is 4 Teconds between the fiiſt deſcent 


of the ſtone and bearing the ſound it * in 

ſtriking the water at the bottom, in ſuch caſe 

you muſt have recourſe to the following rule: - 
Square 1142 (the number of feet ſound flies 


per ſecond) and add 4 times the product of 


16.13 and 1142 multiplied by the number of 
ſeconds it 1s fallin K. extract thefquare root of 


. from the root, ſquare 
„ 


TH x SQUARE'R OOT. 1 


the femainder, and divide the the 0 by 4 
times 16. k and the — will be the war? 


depth of the well. 


1142 | BEE . 14 _ 
1142 5 
2% 7 OF-F50þ7 \ £2 ER 
c ES 
1144 - 1 — 2 a 
1142 e 5 18420. 46 
1 | 260 ; 1 
27 | —— — 
294727 of RE... 
Rs” „ 4 
155889 36012644 2 
. 


— 


22) 25 5 12244 


+ 


246)1588 | 
: 1476 
__E__O — 
SR >; 0696: 4 44 4 Ault aint om = we 


nous 


25284077956 
101136 


= 8400 


See the remainder of the work in the next page. 
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554.5 52 ) 7498 1.76 ( 232.2" 


a „ 1290 Depth of whe: laſt 
| 5 Ls. 3 > ; k well. 
. ey 

= . * 4 * 14216 8 2 
ce 12904 5 
Þ Hs _—_— _—_ 13120 & ? f 
C D 
a 216 — & 
— 


N. B. To count ſeconds, get a firing with a 
bullet at the end, and make it 39 f inches long, 
let it looſe and it will vibrate ſeconds; that 1 1s, 
each vibration will be a ſecond. Or if you. 
have a uniform ſtaff or ſtick that is 58 inches 
* Jong, that will vibrate ſeconds alſo.” 1 
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| To 0 1 d Eb root of any 3 is 


18 "on 
5 12 


4 new and expeditions. metlod of ex 
Tra Hing the Cube Roct. | 


dana tf as = 


to find ſuch 4 number, as being firſt multi- 
Plied by itſelf, and then into that product, pro- 
duces the given number. 1971 | 
Rull E. I. Point every third 1 3 of the 
given number beginning at units place; 3 then 
find the neareſſ cube to tire firſt paint ſubtrack, 
and bring the three next figures to the remainder 
for a reſolvend,-——-- | 
2d. Squate the otient and multiply it by 3 
for a diviſor er many times it is con- 
tained in vend, 8 be units and tens, 
and 12 325 auge wer ina quotient. 
igute, and put it on the 
1 2 15 the Ne but if the new figure 
ſhould be 1; 2, or 35 then put o1, N 1 
"ON to the right hand. — 
4th. Multiply the Ia#t- 15 gure in the quotient 
by 30, and multiply it by the former figures, 
add this product to the div iſor, and multiply the 
ſum by the laſt figure in in the quotient, fuberaRt __ 
that product from. the .reſolvend, bring down 
the next e 88 as before, 1 


CI 
28 


4 Tanre to o 60 e Ron's bet ws 1 4 
Fist A agen „ 2111 21 2 10 


— —— —__— —— 
0 * 


Extract the cub 


dune the cube. root of = 
| An 


A : . 
S * 2 — 4 * 
* 


8 ” ro * = " - TE ES * R ? "- OY 
: 1255 ; . 
5 2 
0-8 14. 
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. S 
"0 . 
* 
F 
SF © 
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© 134 eus t'xOOT. 


$7 8 


 ExAaMPeLEs. FE 
be root of ele 8 b. 
LF ON 512 4. Anſwer. 
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New Di ifor iis Roms 0 TJ 
- FOES 0 


Ws. © 


4 222 4345208, ö 
| New Divilo ane FEED b N 
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+ 25, 
„ 18% „„ f 


120081 
1142439 : 
New Divi 712147 70 bt; 
15 b 
6 25 ; Fri ES 13104 459) e 4 7 . 
TY 7. Ml. td LACY 3 


New 102727 Nr 11877 


QT {7} 


; 5 Barratt the oli oat? 821 63 ese 47 N 90 | 
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; | $169)18155 7 bis oe gd 
 $59876)a6q660o 
Bb 6 OS: OT 
5 | $6597989) 407176000 | | 
Tha eee eee LIB. 1c 5 


28 


- work for the new diviſors { 
in thiz and the l | | 
exaihples. | 


f 3 3 \ if 


N. B. In carrying on abe Ter part. of the | 
quotient or root, you mult add triple cyphers to 


the, reſolvend, as you do double in the ſquare 


root. - And in the Fock add or take in the 


5 reminder. 85 . The 
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"THEOREM, ET. 


All like ſolids are to one another as the cube 

of their like ſides or diameters; and on the con- 
trary, the cubes of their ee are as their 
weights, &c. | L 


There is a cube whoſe TIN 6 FER. - I de- 


mand the fide of another cube whoſe ſolidity is 
dans the 2 n ? | 
; 741 * 8 9 ? 175 ku F ES * 

4 EF 158 MS Bo | vs. 


. 
Q o — 8 = > * 
1 1 — N * * S; *% 7% # r 
! 9 UN n > Sn FEI {109 23 $8544 
42 * 


7 ES # 3 £2 F 8 „ da - tf 4 +7 
EE Wer 4451s eÞ > 5 is 4 ths .4# 
c 
6 © 
. 
22 q — 


432 07.55 
343 


2 11 _15775)8go00 || err 9 
28 ») 78 875 ws 


169877 5)15125e0 - 2 5 . 
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1631125 | 
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Suppoſe the content of a globe, or cylinder, 


or any given ſolid to be 1728 inches; what is 
the ſide of a cube Nu thereto 5 


* 


— 


v˙¹ 72 > baden ee UA. 
e 1 KY a 7 


36 e 


72 8 ; 
4 " * \ ry 8 — F + * 1 
* 7 a ; | — N # hf - * Gn" 45 kJ 74 
p 4 * 7 - 
. : a ; _ 
ö 3 „ i bo 3 * : 


. „ 


n 


11 an iron bullet that welgl hs 7 Ib. is = 
inches in diameter; what will be the diameter 
of that bullet that weighs 9b. 


8 4 7 
| . 1 W * i 
8 * n * 5 
. 2 © 
{33 
"4 * : . : 
: 4 £ & s * ; 1 


— —— 1 he 


| te, degree inches, 
: -:, 43% BELA — — 5 


3 ” = 
ſhy, Js * " 2 . 
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1 i 6 „„ W RY 


I a cannon ball tir diameter weighe 
6 inches diameter of the ſame metal? 


j 4 x $ 8 #* ; 
* ? | 7 : s # *'# # '% . *4 6 1 
* 0 4 5 H — > 
x 4 o F ; 1 * 1 - . 7 
14 5 n c y 6 
1 0 


3 w. 
64)1944 (30.378 
192 Anſwer. 


D 


—— 


240 | | : 
192 
480 
— 
3 
3 


Rh © 


x. "CA 23-253 54 


f 


PROBLEM. Having the length, breadth, 
depth, Ec. of any ſolid, or other veſſel, to find 
the like dimenſions of any other. ſolid or veſſel iu 
the ſame form as the orber, to be in any propor- 


FF 


ion bigger or teffer. dew idea e 
&4 > 2 oj Ex „ 17 26.4 l 3 ; 3 1 1 


£44 CE 441 


RLE. As the ſolidity of the 
to the cube of any dimenſion, (whether length 
breadth, depth, diameter, circumference; Ye.) 
£143: CONE FAT REN? [11.4 1 


* 
* 


given body is 


- Pp * * 
= KL : % . * 8 N A * _ 1 * * 1 {ir 
| 1 
* 


=>© f \ +. G „ = 7 2 
1 &: $5 = * 1 98 
833 7 5 * * 4 o 1 _ 
l S - 
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& the folidity of te bed) requit'dto. th 
cube of the like dimenſion, whoſe cube root. 
will give the dimenfion Ttſelf Which is at that 
operation ſought z, and ſo with the reſt. 3 
There is a ſhip«of 6 tun burden, which mea- 
ſures 44 feet by the keel, middle 17.6 feet, 
and the depth of the hold 7:76 feet; it is re- 
quired to make another ſhip of 360 tun burden 
of the ſame ſhape with the firſt. ; 

. Wiz Feet, „ 


—— , * 


* 5 +47 ee 


3 VVV 
610035 £11104(80 feet. 
„ 

6 This ſhort way of working the iſt. and 3d. 
term for a factor, anſwers the ſame 1 55 as 
if you multiplied by the '3d. term and divided 
by the 1ſt. and which method will be uſeful in 
Many caſes... A SrwAtih „ | - 15 7 

* The true. root ſhould be 56.9633, inſte ad, 
of 80, which is but about 3 an inch too long. | 


See the remainder of the work in the two fol- 


lowing pages. > 
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remainder of the! work in the next page. 4 
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There is a conic 1” to tun which Föntaine 620 
gallons; the bottom is 80, top diame- 
ter 71.2, and wha je 30 inches; it is required to 
make another o FRY. 1 2 form = will old, 
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VARIQUS: USES. „5 
There is a eask in form of the middle fruſ- 
tum of a ſpheroid, whofe head diameter is 22 
+ Touches, bung diameter 25 length zo, and con- 
tent 48.3 gallons; what is the head and bun 


diameters and length of anather ſpheroidical 
ory whoſe content is 80 gallons? | 
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| Anſwer 26.02 Inches for the head diame ate 53 
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and proceed in the fame manner for t 
diameter and length. 5 7 
| How many 3 inch cubes can I have cut out 3 
of a cube whoſe fide is 15 inches? | © 
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4 VARIOUS USES, Ae. 
. Suppoſe 2 globe of 18 inches dia meter; how 
ay gl r Ae e diameter js £qual 
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5 A farmer barcghpd of bis den; 1 
zof hay whoſe fide was 8 feet, and pay'd back 
gain 2 cubic pieces whoſe fide was 4 feet ech; 
quere, whether the lending farmer was fully 
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CROSS- MULTIPLICATION, 
I S a. method amang. workmen af conceiving 
e place to be divided into 
twelves, and is of uſe only in caſting up tbe 
contents of their fuperficial,and ſolid works. 
work in feet, inches, and parts, (viz. 12 parts ;) 
others in feet, inches, and half quarters, or 8 
parts; otherwiſe inſtead of 8 parts they take 
a and reckon, every quarter as 3 /parts's 


o that theſe actually follow the dugdecimal 
ſcale, altho'. they ſeldom! take notice of any 
other parts of an inch, than 3, 6, oro, or give 
and take (as they call it) fot the intermediste 
ones. And as in decimals, the places deſcend 
by tens from the units place to the right hand, 
ſo in duodecimals, the decreaſe is by twelves 
from the feet place to the right band, and the 
ſame are noticed by feet, inches, parts, ſeconds, 
Obſerve if you multiply the length and 
breadth together, it gives the ſquare or ſuperſi- | 
cial content; and that produ- mulüplied by: 2} 
the depth, gives the ſolidity. The eafieſt me- 

thod for multiplying duodecimally may be ob: 
tained by obſerving the following rule. 
be 


„ _ , Fieſf write, down the feet, inches, &c,. (to 

8 multiplied together) in ſuch order, ſo that the 
denominations ſtand under thoſe; of the fame 
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name, Viz. feet under feet, inches under inches, 


&c. drawing a line underneath ; then multiply 
each term 1n the multiplicand (beginning at the 
higheſt) by the feet in the multiplier, and write 
each reſult under its reſpective term: In the 
fame manner multiply the multiplicand by the 
inches in the multiplier,” and write the reſult of 

each term one place mere to the right hand than 
before. Alſo obſerve the ſame method in mul- 
tiplying by parts. ' ſetting the reſult of each 
term. ſtill one place more to the right hand than 


in the laſt operation, &c. and the ſum of theſe 
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4 AY T 
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4 L 
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3 — 
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reſulte gives the product required. 


9 


N. B. Always when the multiplicand has 
feet, the ficſt reſult of the multiplier (if you 
begin at the feet in the multiplicand) will fall 


directly under the multiplier and be of the 
ſame name; which method muſt be more fe aſi- 
ble, and not ſo liable to err as the common me- 
thod of beginning to multiply the loweſt deno- 
mination of the multiplicand firſt, and carrying 
by twelves every time. . 


Alſo in the practical euſtomary method, when 


the feet in the given dimenſions are many, that 
to multiply them by the leſſer denominations 
and take a twelfth of their product, will each 


time require ſome wotk to be done on a ſpar 

paper but the method 1 have laid down will 
enable any one to perform the operations with 
more eaſe and leſs charge to the memory; for 


there will be no oecaſion for any ſeparate wofk 
in this new method, except in add ing the num- 
bers up at laſt, and it bs the 12's to the next 

| 1 


ſuperior-place, (But ſhould the number of feer 
fon very high, the operation” may be better done 


by decimals than any way elſe.) Ex- 
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. EXAMPLES. 5 


lk a 1 by! 12 f feet long, and 15 inches 


broad, how many ſquare'feer doth it contain? 
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Suppoſe a board to. IS 8. F. 6 Tank a half 
long, and broader at one end than the other, 
and the mean * we'll 8 to be 19 W 
and 4 5 what the content: 
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eee 120 
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Anſwer. 13 — 8m. — 1 — 6. 
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* Thus in ako to find a a mean Goran the v O ends 


of an oblong ſurface, ſuch as a board TO cne end 
a Oz | broader 


: FY DUODECIMALS on 
, What does a matble ſlab come to, whoſe 


length is 5 feet 3 inches, and breadth 1 foot '9 
inches and 4 part, at 68. 6d. pet „ 


. P. In. lp 1 
“ ..6 Fit 9.0 
5 — 3 5 3 | He 9 
5 — 45 — 20 5 

| - ori 27 * I2 - | 2 3 
9 — — —— 0 2. Af. 


1 F. 6 J. by x p. 3 I. and 
18 F. 31. long, how gents ſolid feet are there? 
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Solidity 34 — 2 — 2 — 3 Anſwer, 
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* bender than the ackes- wing no l to che thickoek, 
or if you'baveit muſt be the ſame'thro' the whole,) here 
4 you add both ends together and take half the ſam for a 
mean breadth; but this method 6 was not 2 the mean 
of an unequal ſolid, ſuch as the fruſtum of a pyramid, 
| — rf wy cake the geometrical mean of the 
ee 4 | W If 
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If a been be gr. 51.6P, by r f. 3 1. 10 5, 
and 16 F. 31. 7 P. long, how many ſolid feet? 
F. ; 1. : P. 5 5 4-1 
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« © a Yo led my * * 7 1 
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| Soltdity..27, ——4— 9 — 7 — 5 — 7 
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N. B. In ſome ſorts of work the anſwer will 
be requir'd in ſquare yacds; then you are to di- 
vide the number of 4 n.cp" feet by g (the ſquare 
feet in a yard) and the quotient will be ſquare 


= bas | be fo; Pang ji 
How many ſquare yards are there in a piece 


of work which meaſures 12 F. 7 I. 3 P. by 
10 — 5 I. 4 P.? And what will it come o at. 
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_ - See the work in the next page. 
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= pretty high, that the only difficulty is in adding 
up the numbers at laſt 3 and then the rule may 
be facilitated by having a table of the 12's con- 
rained in a pretty large number, by heart. Be- 
fides, this as well as all other rules of the like 
nature, may be aided by the rules of practice, 
And where the dimenſions contain but a 


&c. 
few feet, you'll 


certain and meſt agreeable of any yet practiſed, 


except you take the dimenfions by. decimals. 
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when the number of feet runs 


find this new method the moſt 
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To find the area 4 of 4 ee e Square, or rec 


ilineal Paralblelogram. 


Rl. Multi ply the baſe by the perpendi- 


cular altitude 12 the length by the breadth,) 
and the product will be the area or Ny, go 2 
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feet 10 inches; what's the See in feet : 
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EXAMPLE. g a ſquare in ſorm of a 


arallelogram, ong, a feet, broad, 

what's the cont t 2- 1 T nd 9.8 * | 
By decimals. , - 5 

: Feet. 12 
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9.5 18 Feet. 6.0 
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The eee holds for a rhombas or thom- 
boides ; fince *tis evident from the two next fi- 
ures that all Nrallelograms, W 701 ſame 
be and altitude are equal. ANA 
A Rhombus. A Rhombvoides, 
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From theſe figures it will not be difficult to 
conceive, that the area of every triangle is the 
2 of the parallelogram that eireumſeribes it; 
therefore the rule for obtaining the atea of any 
triangle, is to multiply the bafe hy the perpen- 
dicular altitude, and take the of that product 
for the area: Or if you multiply the baſe by 
half the ad ne ee or multiply half the 
baſe by the whole perpendicular; and any of 
theſe three ways will give the content. 
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right angled Triangle, 


An obtuſe Triangle. A 
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Io vas To fin the, area of à Trapezi um. i 
Ve f a 5 | " 


gonal ling from the „ angles; then 


y.the ſum of 
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be the area required. 


A Trapezium. . 
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To find the content of any ene fgure, rich 


more Sides than a rrapezSum. (1-0 


Divide it into trapeziums or trian gles or wt 
oth it will bear; ſo find the different areas 
Me er and eue chem 45 for the con- 
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PROBLEM II. 
AY "To foil the area of any regular Polygon. | | 


A regular polygon hath all its fides 1 N 
and is ſuch. as can be inſeribed in a circle, ſo 
h that all the angular points of it may be in the 
periphery or circumference of that cirele which 
conſtitutes it. There are innumerable kinds, 
| —_ hs moſt common ones are theſe, = — R_. 
Pentagon of , fides, © 
Hexagon of $ e 1. 
) Heptagon of 7 ſides, 5 
Octegon of 8 ſidess 
AY which or_any other may be mesfured by 
the following rule: Multiply half the ſum of 
- the fides by the radius of the inſcribed circle; 
or multiply the ſum of the ſides by half the ta- 
dius, and either of the products is the are. 


EAMpLE, Find the content of Wo annext 
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To find the area of any Circle. 

= A ls may be conceived as made up of an 

I Infinite number of | acute triangles whoſe baſes 

"3 | are 
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are infinitely ſmall and-coincide with th peri- 
phery of the circle; and whoſe vertices meet in 
the center; and the laſt rule for regular poly- 
ons will ſerve för obtafning the area of the cir- 
cle; vize 3 the radius of any circle 
(which is half the diameter) by half the peri- 
phery of the circle, and the product is the area. 
Now by ſeveral operations and tedious pro- 
ceſſes, the periphapypcore found in proportion to 
the diameters of eireles very near, as 3.1416 to 
1. Hence it appears that the area of that cir- 
cle whoſe diameter is multiply'd by half its 
circumference is equal to .7854; and the area 
of every circle bears proportion to the ſquare of _ 
its diameter a3..7854 does to 1; ſo that if you 
multiply the ſquare of any cirele's diameter by 
784, the product will give the area required. 


Note. The ſame rules ſerve for a ſemicircle, 
or quadrant, by.taking the parts accordingly. 
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ProBLEM IV. Of an Elligfs. © 
An ellipfis or oval bears the ſame! proportion 
to its circumferibing parallelogram as the circle 
does to its circamſcribing ſquare. Therefore 
multiply the ttanfverſe by che conjugate dia- 
meter, and that produth gin by — 54 for the 
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WE . is 3 of the parallelogram circym- 

- Fetibing it. Therefore multiply; the Kerr or- 
dinate by + of the correſponding abſcifla, and 
1he product is. the area reduired. i enn 
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Lace equal al to <| anal whoſe baſe is 

2 oi to the ſe oral d per en: diculat 
altitude equal to the badi w 18. deſcribes that 
arch. Therefore multiply the radius by half the 
arch-line for.the area of the feftor. _ 

Rut ert to find the length of. the arch: hne, 
multiply the chord of half the ſegment B by 
8, aul fre thé prodvct ſubtract the chord of 

ne whole” fe” Ke C, divide the remainder. 
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N. B. "There being two W . Mech. lines 


in the 2d. ſector as in Fn 1 2 K11 caſe Fon 
take the OE: Inftead of half. e 


oo 


Pöltl vn. 
To ft rhe area of rhe ſegment of a Grate. 


Take the e between the area of che 
_ TeRtor. under the ſame arch with the. ſegment, 
and the area of the triangle under the chord 90 


dy for the a area of * ſegment. 
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figures tagether: To find the area of ſuch, | 
muſt firſt find the area of the ſeveral. figures = | 
which the whole compound figure is compoſed, 
and add all the areas together, the ſum will be 
1 the area of the; wage compound eue. 


Some general ale for finding the ſuperficial con- : 
dient of round or ſquare figures, GGS. 


For round pillars, big d the length by the 
circumference. e, 


3 ſquare pillars, And Ki ades or Wende 
tee and multiply the total by the length, 


For cones, multiply half 5705 e 5 the 
Largeſt circumference. 
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Eacheth how to meafure and give up the 
content of all ſolid bodies, which are ſuch 


| as do confiſt of length, breadth, thickneſs, We 


PROBLEM: I;* JAY «tx, 
To fr the falility- of \ any Cube; Priſm, or 
linder. 


- Cy 
A priſm, &. is 4 folid body zo keltate d! of 
an infinite ſeries of equal areas, that of its baſe 
5 one of the terms, and its height the num- 
er of all the terms; hence therefare may be 
deducted the follow ing role. 
Multiply the area of the baſe by the depth or 
p Teal altitude, .and-»tbe:produ& ſhall 


e ſolid content, 


In the followi Ales: We felia 
2 * the pere 


them. | | 
Example of a Cube, e Feet: 


Solid content 6.859 
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Admit the following a ſquare Priſm, viz. 
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ſtcteing, and take. Jof that girt for the fide of 2 
ſquare, by which they meaſure the piece as if 
it way ſquare ; but it is eaſy to be demonſtrated 

hat the foarch” Pare of the circumferente of a 
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ſtance, in the laſt example, the 4th part of the 
circumferthce” is r foot, 2 inches and an half, 
which being ſquared and multiplied by the 
length will give a ſmall matter under 6 feet 8 
inches fot the content; and thus you ſee the dif- 
ference of the two methoduvs sss 
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To find the content any Pyramid or Cone. 
A pyramid is 4 of #ts-circumſcribing priſm, 


and a cone is 3 cf its cireumſeribing cylinder. 


Therefore, multi ply the ates of the baſe by + 
of the perpendicular altitude, and the product 
will be the content: Or 'twill be the ſame thing 
if you multiply the area of the baſe by the 
whole height, and take 3 of the product for the 
dd Leaded lad ge 
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10 5 1 
3 8 III. 1 . 
To fed be content of the fruſtum f a Pyramid 
er Cone. 


Deribrrrox. A fruſtum of pyramid, 
&c. is the remaining part when the top is cut off 
parallel to the baſe. 
Rulg. Find the area of both the reater 
1 and leſſer ends; then find a geometrical mean 
| ' betwixt thoſe areas, which three numbers add 

„ together, and * by 4 of the 4585 5 the 
ontent. 5 
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Note. The reaſon of dividing by 144 is, that 
the baſes are taken in inches, and the length in 
feet; which if all had been taken in inches, 
and you would have the anſwer in feet, the laſt | 
operation would: be to divide the reſultghy the 
ſolid” inches in a foot, inſtead of the quare — 
ine 1, oO. 
The uſual way to meaſure ſuch ſolids, is to 
take a ſquare about the middle of the piece; 
which they take to be a mean ſquare: This 
way when the piece is pretty near as thick at | 
one end as at the ether, is ſomething near the 
truth; but when there is à great diſproportion 
between the ends of the piece, the error is con- 


ſiderable, and falls ſhort, of the, true content. 
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. 6 „ pr 
4 1 


Of the fruſtunt of a-Come. = 
The rule is the ſame in effect as the fruſtum 
of a pyramid, but the following may prove 
ſomewhat ſhorter:for.the fruſtum of a cone than 
the former; viz. To-the tectangle or product of 
the diameter of the two-baſes, add the ſquares: 
of the ſaid diameters; and multiply the ſum by 
78 84, the product will be the triple of à mean 
ares, which multtpJy*d by ; of the perpendi- 
_ cular.height. will give the ſolid content. 
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The common method uſed in meaſuting theſe 
 Tolids, is to girt them about the middle between 
both ends, and take a 4th of the compaſs and 

eſtimate it as though it was the fide of a ſquare, 

as in the remark-on the cylinder. The method 

is beſt adapted to the meaſuring of timber trees, 
and round timber for ſale, and ſeems chiefly 
deſign'd for that purpoſe, as ſomething confi- 
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derable 6ught to be allowed for waſte, &c. (be- 
ſide the bark) before fuch timber can be fit for 
uſe ; but in other matters where it is required 


to be more exact, the loſs is great. 


The greateſt- error is; that all circular pieces 
are in general meaſured bythis method, either 
on account of its eaſe,--or-through ighorance._ in 
knowing -no-truer way: But let the following 
remark explain the nature of this cuſtomary 
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he vn or rough timber to the load, ſuppoſed to 
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Vote. 2 A Pperabolie conoid i is 2 t"of * its circums, : 


keribing cylinder 3 and an hyperbolic conoid 


(being much in the ſame form) is 22 of its cit- 


DE bins cylinder; The difference lies in 
the curve towards its baſe, that of the a e 
lie Kind-: being leſs curved- than the other as 1 

approaches its baſe, and therefore falls off 3 
Fromm having the outſide lines more ſtraight. 
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A ſphere or globe is a round ſolid body, and 
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p17 + PROBLEM VI. 

To find the content of whe. ſegment of 4 Sphere. 
-— i RuLe. To thtee times the: {ſquare of half 
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.. VLLL. 7 <1 

Do find the content of 4 Parabolic Spindis. 
A parabolic ſpindle is 2 of its circumſeri- 
bing ſpindle: Therefore, multiply the area of 
the diameter with 1 of the, greateſt ordinate 
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N. B. The ſolidity of any irregular body 
may be determined by immerſing the ſame in a 
veſſel of water ; for the ſolid content of the ad- 
ditional ſpace occupied by the fluid on account 
of the immerſed body, will be equal to the ſo- 

lidity of that body; and. thus may the ſolidity 
of ſtatues, &c. be very exactly determin'd. 
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There is a court whoſe length is 213 feet, 
and breadth 174% which is to be pav'd with 
ſtones each 18 4 1 ſquare; how many ſuch 
ſtones will pave it? 1 
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| if a board be 19 inches broad, how much in 
ban will make a ſquare oh | Hd 
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any ſquared or regular timber, (i. e.) ſuch 4s 
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Admit a ſquare piece of timber in form of 
the fruſtum of a pyramid 12 feet long, the fide 
of the greater baſe 21 inches, and the fide of 
the leſſer baſe 3 inches; how far muſt be mea- 
ſur'd from the greater end to cut off 5 ſolid 
feet? = 3 1 
10.5 half the greater ſide., 7” 8 
1.5 half the leſſer fide. 
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: N. 24 have not any where treated of gi 
ving up the content by Scale and Compaſſes, 
nor have I as yet made any mention of the Sli- 
ding-Rule, the treating of which 1 have re- 
ſerved for the following article of Gaging; ha» 
ving each example work'd both by pen and 
fliding-rule 3 ſo that when a perſon comes to 
underftand the nature of the ſlide, he may make 
uſe of it in any other practical eaſe as well "as 
in gaging; for the improvements on the flide 
are now become very uſeful, and ate far more 
expeditious and convenient than that antique 
method of computing the content by feale and 
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THAT gaging is ine uded in the ſcience of 

Stereometry is very plain to be underſtood, 
as the capacities or contents of all ſorts of veſſels 
for Iiquors, & c. ure computed as tho' they were 
really ſolid bodies. % = 
And here 1prefuppoſe that the learner is 


already well acquainted with. the principal 
rules of arithmetic, eſpecially in multiplication 
and divifion, both in whole numbers and deci- 


mal parts; and he ſhould likewife underſtand 
the rule of proportion... Alſo he onght to have 


ſo much skill in ſolids as to determine at fight 
what ſort ef figure any utenſil is ef, or what fi- 
gure, &c. 1 

menſi ons may be taken, and the Föftefft thereof 
cdmputed as near as pꝓoſſible; for there is not 
any tun ex cask, &c. fo gegulatrly made, , as hy 
the rules of art tis requir'd to be. Likewiſe 


be redaced: to; ſo that it di- 
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the learner muſt know, that all dimenſſons in 


gaging are taken in inches and decimal Parts 


of: an; inch; for. the gontent of a gallon. or -bu- 
ſhel,, &. is knoun by the frandard of its: kind 
to be a; certain number of cubic inches, &e. 
which L ſkull further acquaint my pupil: with; 
And he muſt alſo know chat in the buſineſs of 
gaging, all ſuperficies or areas are always un- 
der ſtood to be one inch deep, otherwiſe it could 
dot be ſaid (as in the gager's language it is,) 
that the area of ſuch a f dare, 0' uch A eitele, 


Kc. is ſo many gallons, &c. 


Note. The barrel in the exciſe is reckon'd 
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1 ſhall firſt begin with finding the areas of 
ſuperficies in ale and wine gallons, and 3 in malt 
bu ſhels. | 


EXAMPLE Iſt. 1 a ſquare (which has 
all its ſides equal,) and the fide 45.5 inches; 
what will- its area be in ale and wine Rs, 
and in malt bu ſhels? 582 
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RuLE. Multiply the length or 3 (be- 
ing here equal) into itſelf, and the product will 
be the area in inches; then divide by the cubic 
inches in the reſpeCtive gallon, &c. and the 
quotient will be the area requir'd. LID 
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1 The ſumt by tte Sat K Stevan J 
Set esch 5 ee waere A bo dds of - | 


the ſquate on he © ot 41 of 
the e "Xs * area on B: 


n 

As 282 : 45.8 : :- 34 ale gall. 

As 231 : 45.3 $ ne 

As 2150 45'S 7 x] ** of a malt 
— buſnel. 


EXAMPLE 2d. my he a tun, 
back, cooler, . N be 145.3 
inches, and mean breadth 88 inches; 5 what is 
the area in ale, wine, and malt? | 


892 —— — 


Nerz, Multiply the length by the breadth, 
1504 eie 40 the cuble inches, Ke. 5 
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See the work in the next page. 
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Same by the Side. 


Set wack proper diviſor on A to wy length on 
B, Lo. againſt the breadth on A is the area 
O . 6 er * 1 4 


A 8 en. 

145.3 88.6 45.65 ale. 
145-3 
As 2150 : 145.3 88.6 5.98 malt. 


Note. When one length or brenctß will not 


- 
92 0 9 0 LE) 
2 0 9 0 9 0 
os 9 0 


ſerve, find a mean length or breadth thus; viz. 
take them in ſeveral places, and divide the to- 


tal by the number of times taken. 
ExAMPIE 3. If the Tens rob baſe of 


a triangle be 50 inches, and its perpendicular 
height 36 inches, what will its area be in ale, 


wine, and malt? 
RvLE. ' Multiply the baſe into balf i its Per: 


pendicular, and divide by the cubic inches, &c. 
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Set each * per diviſor on A to the baſe on 
B, then 5 half the par pon on A is 


: the area on 


ke 
V 9 3.4 kb. : 
Naz As 234. : 60 8 is: 4.6 wine. 
abt; As 2450 + 60 : 18-: 5 malt. 


Note. 37 the ſame. rule, You may eaſily find 
the area- of any trapezium, or polygon, &c. 
Firſt divide. it into triangles, and then find the 
areas of thafe triangles in inches; tha ſum of 
thoſe areas being divided by its proper diviſor, 
will give the area requir d. But if it be a tra- 


pezium, one : operation may, N 


1H e537 ot 7 iB ovods 
9 Smet 3 5152 E $84 Atainga tt K IU: 
EXAMPLE 4th. Suppoſe! os Aimee a 
circular} veſſel »to be {<0 Not what 1 1s the 
area in ale, wine, race M 
ei #27 Ne AS ST 
wi 'the yn} 
by theſe, circular . viz, 259 for ale, and 


ad 4870 47 Tos: ONE 


ot 7 * i. * * 
' x * 5 4 : * 


"bu ſlrels.“ 
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V 9 928 800 g 
45.5 1, 748088... Wine. 
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SHED 5 op 1176 5 
ö CMS 5 
255 | 49 9 
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Swan. th 5 1016 229 Al. 
| N 5 F Fea _ | 
„ 1 


| 55 By the Bite; art e 

Set each of PLL above diviſors on A to the it. 
ameter on B, then againſt the ſaid eee on 
A is the area on B: | LE | 
5. 50 1 


1 ” As 369 5455 51 455: 
has As 294 : 45.5 +: 45-5 : 7.04 wine. 
T As 2737-47 * 45. 5 45 5 75 malt. 


EXAMPLE stb. Let the. tranſverſe diame- 
ter of an ellipſis be 56 inches, and conjugate > 
ameter 45 inches; * s the area in ale, wine, 
and malt? 


RLE. Moline the rranſrerſe diameter by 
the conjugate, and divide by the circular di- 
viſors. 8 
See the work in the next page. 
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1 6 K N G. ys. | 


2.0559 816788 294)247 508.4 
At 45 47-4 23 52 Wine. 
: | 2785 1230 | 
a 1176 
f 359929706 7 5 E 
ö 3 25737. 474 5 
J 2852 | _ 24 537237 "Male, 
1 17277 ; 
| 3094988 
32775 


- * — — ot 


„ 3 "By the Slide. | = 4 


Set each Proper diviſor on A to the tranſverſe 
; 2 B, then againſt the Rs dia- 
meter * the area on B: 


V 


; As 2697, £1 $6::.:.45.58.8 ale. 55 
Viz, * As 294 55 45 8.4 wine. 
Las 2737. 47 355 45 + 904 mak. 


eh followth ng. Ein ples are to compute the for. | 
tent of a all old Bodies ufed 1 in gaging, 


EAAu rl 6th. Suppoſe A cube whoſe every 
ſide is 24 inches; what's the content in ale, 


wine, and „ 1 
Rvte.' Cube ths fide and divide by th | 
[que r 22 $4 dM 
See the N in the next page. 
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1 45 1 © WP : 
e 2 The fone by the Slide 
U pon the Rule you'll find theſe ſquare gage- 
| points on the fide D, being the ſquare roots of } 

the. ſolid inches in each, reſpeChye, gallon or 
buſhel, v1z.. 16.79, for: ale 3 35:19 for. Wines 
and 46.365 for malt. Then ſet each gage-point | 
on D to 24 on C, and againft 24 on D is the con- 
24: 49 ale gall. 
: 24 : 59-8 wine gall. 
:. 24 : 6.42 malt buſh. 


* * 
* 
1 15 2 8 * 
* . - 1 4 


4 N As.16.79 : 24: 
Thus} As 15.19 : 24 : 
As 45.30 : : 
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1 ExAM- 
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the ſquare diviſors. 
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fl 2 * $ * Y 4 "©. 7 ; * * g 


—— 


} 


SG AGING. — 


Ex AM LE Ith. Admit a priſm in-form of a 
parallelopipedon as follows; 45.5 inches in 


length, breadth 27. 5 inches, and depth 21.8 


inches; what's the content in ale, wine, and 


malt 0 1 H rr 


Kork. Multiply the length by the breadth, 
and that product by the depth, and divide by 
1 42.46 | $ 231)26961.0(116.7 
TT. el. 2k Wine. 
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7 e 0E U he ny! by tbe. vader 6271 
* Firſt find a mean proportional betwixt the 
1 and the breadth thus; ſet either of the 


' two numbers given upon D to the ſame on 


C, then againſt the iber Wi on D is the 
mean eb. eh ee e eee ee 


Vo 7x 110 * G Db. ©. . 
viz. As 27.5: 27. 5 45. 6: 35: | meanlength 


4a 


- Then ſct each proper gage · point ſor a ſquare 
10 the depth on the lines C _ ot and againſt 


your mean ist the content. 


Ho: 6 
As 10.90: 21.5.: 38:4 :. 9 6 ale. 
As 18.19 : 21.5 : 35.4 : 116.7 wine. 
Bas 46 36 21.5 35. 4 12 54 25 


Or U you may find the content upon 


9 0 0 0 9 : 
% %% „ 
vs 7 Ae 7 


the ſide of the Rule A and B; viz.-after find- 

ing the azea, ſet 1 on A to the area on B, 
(ev. ear the Cope on A i the content 
on * EL 8 225 8 \ 


# FEY 2 0 * * g ** 
„ 4 5 [Ty A wo ; B * / A 
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5 282 : 45.6 27.8 4 | 
Thus As 231: 45. 4 12 . areas. 
As 3730 : 456 27.5 5 

(As 445 21.5. 9560 £ 

| 35 I 58 :: 21,5 : 12.541 5 
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Note- bid engel be it will be 
obvious how to find the content of any | "wg 
ſolid or regular priſm with more or leſs fides ; 
viz, to multiply the area of the baſe by the 
depend Aivide by the ſquare diviſors, &c. 


Now upon | the bottom of the Rule, under the | 
lines A and B. is a reverſe line, mark'd M D, 
X fignifying, malt depth; ſo that if you ſet the 
length upon MD to the breadth 2B, then a- 
gant, the _ on A 1s the coptent on B. 


222 81 — * * 1 WY — 3 


= . "Sms Let the length 3 be 
== 255 inches, breadth 161, mc depth 7. 53 what” s 


the content in bu ſnels?: N 
MD | 5 e or 
As 255. 568 5 * 743: 2 2 Anſwer. 


"is . 1 


EXIMVEE Sth. Suppoſe a veſſel in form of 
XZ a cylinder, whoſe diameter is 38.7 inches, and 
the depth 59.5 inches; what's | the content in 
4 _ wine, and malt ? # 


| RuLE. Moltiply the fquneaf is diameter 
by the , an * * the circular divi- 


ſors. 
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The ſame by 757 Slide. 


AJ Up on the Rule, on the fide D, is the 1 

| wet lar gage-points, ( which are the ſquare 
ots of their proper diviſors) viz. 18.94 for 
ale, 17.14 for wine, and 54:33 for malt. Then 
ſet each proper gage-point on P to the depth on 
C, and againſt wy diameter on D js the content 
e 1 . Thus 
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wo FT = Ga 12 


Thus J As 17.14 : 50. 5 


GS, 


N 
5 * A 9 r r 4 : F 1 * 

8 eee ES 7 i SA 

1 F 4 . vans 4 


| 824 1 a 
„ | 
: As 18. 94 : £9. 5 25 33, 7 248.2 ale. 


CA. * 


As 52. 32 39.5 3.7 7: 5 5 malt. 


ExAMpLE oth. n A pr or weld e | 
in form of the. ku of a cone, thus; the 
greater diameter 40 inches, the leſſer diame- 
ter 30, and the depth 60 ann s the 

content in ale e 2 


—— —„—-——ů— — 


12 2 g TOTELþ90 
RLE. Find the area of eack baſe, BET A 


mean p 77 between them, multiply 


the ſum of thoſe three by one third part of the 


>... no 


Y 7 or-height;-and the product is the content. 
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See the remainder of the work in the next page. 
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EXAMPLE 1oth. Suppoſe the dimenſions of 
a tun or ciſtern in form me the fruſtum of a py- 
| ramid, as follows; the length of the greater 
baſe 96 inches, and its breadth 65.33 the length 
of the lefſer baſe 78.8, and its breadth 42.7 
inches; and the depth 40.35 N het s the 
content in malt Ie buen? : 
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See the remainder of the work in the next page. 
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Anſwer 85.6 130 buſhels. 
The ſame by the Side. 


As 45.36 
As 46.36 
As 2.915 
This 1 multiply'd. 


— 


— . ny a q 
— — — ths a ů 2 _ « — 
— — —— , 
* on ar = * — _ of _ 


C 
65.2: 


758: 
915 * 


5 3 
2.915 greater area. 
1. 505 leſſer area. 
2.094 mean. 


6 G f a. 


1 Note. If you wou'd gage a globe, or oval 
*Z ſolid, or the ſegment or fruſtum of a globe, &c. 


you may work as in menſuration; they being of 
little uſe in practical gaging. 


A practical rule for finding the content of any 
1 conica tun, copper, by-tub, or casR. 5 


Take the diameter ſomewhat above the mid- 
dle, if it be broader at top than at bottom, or 
on the contrary, ſomewhat next to the broadeſt 
Zend; and thus it is reduc'd to a cylinder: Then 
multiply the ſquare of the diameter by the 
= depth, and divide by the eircular diviſors, &c. 


XZ The following is the practical met hod of inching, 
gaging, and fixins any tun, copper, Sc. in or- 
er for the ready caſting up of each gage. 


Whether the ſides are ſtraight or not from top 
to bottom, you are to take your ſeveral areas as 
follows; that is, the area to each diameter taken 
in the middle of every 10 inches from the bot- 
tom upwards : thus, the firſt diameter at 5 inches 
from the bottom, the ſecond at 15 inches, &c. 
and each of theſe areas ſerve for 10 inches one 
above the other: A ſpecimen of which is in 
the next page. 
.F | 5 
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Depih at Depth Fart 


| 1 97.42 
4 102.76 
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See the content | 
upon every inch of | 
the depth, (as.fix- 
285 in the dimen- 
ſion books. of ex- 


eiſe.) 1 


Diameters 
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13149 6235 
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192.04. 
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Or CASK AGING. 


To gage a cask in form of the middle fruſtum 
f a ſpheroid, or thoſe much curved. 


| RvLE. Firſt take the difference betwixt 
the bung and head diameter, and multiply it 
by 7 tenths, adding the ſame to the head, and 
it will reduce the cask to a cylinder: Then 
multiply the ſquare of the diameter by the 
length, and divide by the Tircular diviſors for 
the content, | 

Give up the content of the following exam- 
ple of a ſpheroidical cask, in ale and wine 


gallons, 
Eo 3 20 be” . 
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See the remainder of the work in the next page. 
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294)8 214.0027. 93 
588 Wine. 


. — 


2334 
2058 


2760 

2646 
1140 
882 

258 


5 The ſame by the Slide. 
1 © 5 2 
\s 18.94: 24 : : 18.5: 22.8 ale gallons, 
"Thus « As 17. 74: 24 : : 18.5 : 27.9 wine gall. 
N. B. There are three ſorts of casks beſide 
the conical ones, &c. 5 | 


1ſt. The middle fruſtum of a ſpheroid. 
| 2d. The middle fruſtum of a parabolic 
Viz ſpindle. 1 = 
* 43d. The middle fruſtum of two para- 
d bolic conoids abutting upon one 
common baſe. 1 
There are rules for finding the content of 
each ſort ſeverally; but in general practice, 
and particular that of the exciſe, ſuch casks are 
reſpectively taken in the 1ſt. variety (as is re- 
preſented by the figure in the preceding page) 
ſo that one general rule may ſerve for bulged 
casks. _. TO ORE TD TOUA C31 $17 25 
x If 


7 


* 


my 


pr wy 1 Www w 
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If you wou'd gage each ſort ſeverally, the 


A * neareſt method is to multiply the difference of 
the bung and head diameters by .7 for the firſt 


form, which are thoſe much curved ; by 68 
for the ſecond form, if the ſtaves be ſomewhat 
leſs curved; and by .6 for the third form, if 
the ſtaves between the bung and head be very 
little curved; then add the product to the 
head diameter, and the ſum is a mean dia- 

N. B. When you meet with casks repre- 
ſenting the lower fruſtums of two equal cones, 
you may either multiply the difference of the 


bung and head diameters by .55 as above, or 
vou may gage them as fruſtums, &c. as in the 


aher ro nb i a 
Note. The diagonal line of the ſpheroidical 
cask in the preceding example will be 21.219 
inches. Thus another cask in the ſame form 
will hold '78 gallons wine meaſure if the di- 
menſions are as follows; viz. head diameter 
24-286 inches, bung diameter 28.334, length 
31.225, and diagonal 35.839 inches. Then if 
you would find the content of any cask in the 
ſame form by the diagonal line only, obſerve 
this proportion 3 As the eube of 38.839 is to 78 
gall. ſo is the cube of any given diagonal th the 
content of its cask. For example; Suppoſe a 
cask whoſe diagonal is 63.84; Tay, as the cube 


4 of 385.839 is to 78 gall. fo is theeube-of 53.84 


to 408 wine gallons for anſwer; and ſo with 
any other cask of like form. | 


1 p 
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Again, to gage casks by rhe Sli ding-rule. 
Upon the fide of the Rule is plac'd a line of 
4nches, and under it three other lines fignifying 


the three vaticties, the uſe of which is to re- 
duce a cask to a cylinder. | | 


RvLE. Firſt ſubtract the head from the bun 
diameter, and find the difference on the ſai 
line of inches; add that number (which you 
find againft ſuch difference) to the head dia- 
meter and *twill reduce the cask to a cylinder : 
Then ſet the gage-point to the length, and a- 
gainſt the mean diameter is the content. 


8 EXAMPLE. Given the head. diameter 24.5 
inches, bung diameter 29.7, and length 45, to 
find the content in ale and wine gallons ? 


6 As 18.94 2 45 
As 17.14: 45 


5 Another Example by the Rule. | 
Let the head be 19:6, bung diameter 24.5, and 
length 28.2; what's the content in wine and 
ale gallons? _ i336 St | HT 
As 17.14 : 28.2 : : 23.03 : £0.8 wine gallons, 
As 18.94 : 28.2: 23.03 : 41-6 ale gallons, 


99.7 ale gallons. 


28.14 
121.2 wine gallcns 


28.14 


« 


1 Of ULLAGING F Casxs. 
F Firſt to ullage a ſtandiug cask, being part full. 


RulLE. Divide the wet or dry inches by the 
cask's length, and if the quotient exceeds . Sooo, 
add to the ſaid quotient one tenth part of the 
XZ exceſs, but if it be under. 5000, ſubtratt one 
XZ tenth part of the want; ſo will the ſum or re- 
XZ mainder be a decimal number, by which if 

vou multiply the content of the veſſel, the pro- 
duct will be the quantity of liquor therein if 
Z your dividend. was the wet inches, but the quan- 
tity of liquor which is required to fill it up 
if the dividend was the dry inches. 

Obſerve in ullaging, that there muſt be 4 de- 
= cimal places at leaſt in the quotient. 
= FExaAmPLE. Suppoſe the cask's content to 
be 61 pallons, white length is 32 inches, 18 
inches wet, and 14 dry ; what will be the con- 
2X tained liquor, and alſo the yacuity? 
= 32)18.0000 ( 5625 


160 005628 one Toth of the exceſs. 
200. 56875 | | | 
1 61 f 
80 36875 

64 341250 


- 6 24.69375 contain'd liquor. 
160 — — HE ws 


» 4 
— 


See the remainder of the work in the next page. 
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8 | 5000 
32) 14.0000 435" 


— baz 
„ —— No To 
96 0625 one 10th of the want. 
240 48126 
„ . 

160 43725 
„„ nee 


+ L F 26.30625 vacuity. ; 


4.6937 
| 26.38025 
Proof 6x gall. fo 


. 
* 


To work the ſame by abr Sliding ru. 


Upon the fame ſide of the Rale C and Dare 
two lines mark'd with ſegment ſtand ing ang 
ſegment lying. Firſt ſet the bung's diameter 
on C to 100 on ſegment ſtanding, and againſt 

the wet inches on C is a 4th number, which 
keep: Secondly ſet 100 upon the line B to the 
cask's content on A, then agzinſt the number 
Jaft found you'll find the quantity of liquor 


— — 


— 


R — 
—— I 


— — 
—— — 


contained. | 


— 
A. 
——  — 


—— — 
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the dry inches. 
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N. B. By the Tame rule you'll find how 
much it wants to fill it up if you make uſe of 
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o find the ullage of a cast which lies on 
one (ile. gs 
RLE. Divide the wet or dry inches by the 
bung's diameter; if the quotient be above. 5000, 
add to it 4 part of the exceſs, and multiply 
that ſum by the cask's content for the liquor in 
the cask; but if it be under. 5000, take from 
it one fourth part of what it wants, and multi- 
Z ply the remainder by the cask's content for the 
Hake which is wanted to fill it up. 
EXAMPLE. Let the cask be the ſame as 
before only in another pofition,” and not. ſo full 
of liquor; content 61 gallons, bung diameter 
28 inches, wet 7 inches, and dry 213 what 18 | 
the vacuity, and contained liquor? 
1 28)21.0000 (. 7 500 | 


| 140 „„ 7500 
1 1 5000 


oo 81335 14520 
Vacuity 49.5625 _ 35 


1 140 1875 oo 
a „„ oo .2500 
= % S 1875. 4). 2 500 


v — 4 


— 5 . 


Liquor in the cask 17.4375 
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Fo perform the ſame byithe Slide, follow 
* directions of the ſormer rule, only make uſe 
of the length inſtead of the bung, Ne. 


Note. In ullaging of eatks, che cortent o | 


the eutk is always made ufe of, whether it Be | 
Th meer wine * 5 


To fon the cuntent fa Hog eu 07 ck of 
5 dry good 5. feet vino bes, So. 
Rurx. eke A Fourth; part of the girt of 
we bulge, and multiply y it, by itſelf, whic 
multip! 1703 the length of the kel. and to the 


produ the one lch W and the 1 
15 the content. © 


EXAMPLE. Let e be 7 Fectuwng, and 
9 feet em, how many fee”? 
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1 real fields, grounds, & c. by the help of proper 


X inſtruments. 


EZ make familiar to him. 


4 


8 0 R VE YING: or L AND: 


S the application of the rules of Planimetry 
to the meaſuring and planing the areas of 


In the following inſtructions for ſurveying of | 


land, we ſhall make uſe of no other inſtrument 
but the Chain, for that uſed properly is the moſt - 
XZ compleat inſtrument for the purpoſe ; far ex- 
ceeding: the; beſt; plain-tables, theodolites, cir- 


cumferentors, & c. both, in accuracy and expe=. 


dition, whether the ſurveys are large or:ſmall,. 


from a ſingle field to a lordſhip, county or king: 
dom. Therefore the ſuryeyor being furniſhed 


| with a chain only, he may praceed after the 


7 


following methods, which a little practice will, 


N. B. The chain is 4 poles or 22 yards in. 


length; it is divided into 100 decimal. parts. 
gor links, each link contains 7.92 inches. And; 
in an acte is contained 10 ſquare chains, 
(sxiz. 10 in length and 1 in breadth 


and 1 * 5) or thets; 
are Ioooο ſquare links in an acre. 9 


„„ 
To meaſure à three ſided field. ' 
RvLE. Meaſure round it, putting. down the, 


length. of each fide ſeparately, 


ExAM- 
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EXAMPLE. Suppoſe a field in the follow- 
| ing form be to be meaſured. TY T7AU 


53 


. 
1\ 

: 

$74 


LOUTH 
1 meaſure the fide A B and find it 6,20 (or 


— 


6 chains and 20 links,) the ſide B C and find it 
3.40, the fide CA and find it 5.50, and it is 


done. 5 5 
To. Te f To Plot 1. V 
Draw a blank line at random as the line AB, 
then from any ſcale of equal parts take 6. 20 
Vith your dividers or compaſſes, and lay it on 
that line from A to B and draw it with ink 37 
then from the ſcale of equal parts take 5.50, 
Tet one foot in A and deſcribe an arch, and take 
3.49, ſet one foot in B and deſcribe another arch 
to cut the former arch in C; draw the lines AC 
3 and you have the true form of your 
fi eld. | 
3 To find the content. 

With your compaſſes take the neareſt diſ- 
tance from C to the line A B, and meaſure that 
on, the ſame ſcale that you uſed before, which 
we will ſuppoſe to be 2.03 for the perpend icu- 


la CD; then multiply 3 0 byhalf 6 20 and the 


Product 9.3930 is the content required; which 
to reduge into acres, roods, and perches, you 
1 . | * 


4 


= by 4, point off 8 figures and 
bhbe left figure is roods 3.75720 multiply 
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muſt point off 5 figures thus, .93930; multiply 


4 


. 5 40 
by 40, and point off 5 fi- 3 
gutes, the left is perches 30. 28800. 

N. B. The reaſon of pointing off 5 figures 
to the right is the ſame as if the chain and links 
were ſet down and work'd as one whole num- 
ber, and the product divided by 100000 (the 
ſquare links in an acre) for any number of 
chains is ſo many hundred links: Otherwiſe if 


you work the links as the decimal of a chain 


and divide the product by 10 (the ſquare chains 

in an acre,) the anſwer in acres, &c, will be 

the ſame. e | 
| PROBLEM II. 

To meaſure a four ſided field. 
RulE. Meaſure round it, putting down each 
fide ſeparately ; and alſo meaſure one of the 
diagonals. : | 

EXAMPLE» yup 
ing form to be mea 


poſe a field in the follow- 


ured. 


, 
0 E 
B. 
— A 
— 8 
OY l 


20120252464 505 2 2 7694920 dear — 9 000 00 <a0< 059 - 


720 
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I I meaſure: the fide A B and find it 5.40, the 
fide BC and find it 3.20, the fide C D 4.00, 
the fide D A 6.70, and the diagonal A C 7.20, 

and 1ts done, BEGS. | 


To plot the ſame. 
Draw the diagonal A C at random, then take 


7.20 from any ſcale of equal parts and lay it 
from A to C; then take 5.40 in your compaſſes 


' from the ſame ſcale, ſet one foot in A and de- 
ſcribe an arch; take 3.20 in your compaſles 
from the ſame ſcale, ſet one foot in C and croſs 
the former arch in B; draw the lines A B and 
BC. Then take 6.70 in your compaſſes from 
your ſcale and deſcribe an arch, alſo take 4.00 
in your compaſles and croſs the laſt arch in D; 
draw the lines A D and D C, and ſo you have 
the true figure of the field. 


To find the content. | 
Now let fall perpendiculars to the neareſt 
diſtance from the angles B and D upon the di- 
agonal A C, and meaſure theſe perpendicu- 
lars by the ſame ſcale of equal parts that you 
uſed before; and 1t being a trapezium, you 
may meaſure it as ſuch 5 viz, multiply half 
the diagonal by the ſum of the two perpendicu- 
lars, and in the product point off to the right 
hand 5 figures only (if you have no decimal 
parts of a link,) and what remains on the left 
hand will be acres, &c. 7 | 


See the work in the next page. 


Perpen- 


? 
. — 
4 | 


2 
£3 — 3 , 


N r wy, NE Fs on ne r 
e 25 8 p pe te 9 3 DT REI OE LE 2 
* MES ” JT PIR Gaps ES 2 LEY 8 nl 9 8 r * N DG RE 
rc (( an RE e ð ad onaer 
TTT e „ e 
n * £ r N L F 4 — . % Ss 
pal un, ues, . r N * 
A HAS 98 a y * 


. 
WY 
3 


3 


5 8 | . n 3 ny 
WE et X : 7 2 23 CR 
- bs OB I SY 7 TT 40 OE 9 
3 „00 ĩͤ S de  IG EoS 


GF 
8 


1 nc * 


SURVEYING or LAND. 219 
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PROBLEM III. Fi 
To meaſure a frve ſided geld. 
RLE. Meaſure round i it, putting down each 
fide ſeparately ; and alſo meaſure 2 diagonals. 
EXAMPLE. Suppoſe 2 field in the follow- 
ing form to be meaſured. 
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1 meaſure the fide A B and find it 3.20, BC 
and find it 6.10, C D 2.90, DE 7.50, and EA 
4-00 3 the diagonal AC | find to be 7.99 and 


the diagonal A D to be 8.80. 
To plot it out. 


Draw the diagonal A C at random, and from 
a ſcale of equal parts take 7.90 and lay it from 
A to C; take 8.80 from the ſame ſcale, ſet one 
foot in A, and deſcribe an arch; take 2.90 from 
the ſcale, ſet one foot in C and croſs the 
former arch in D; dtaw the line A D for the 
ſecond diagonal, and the line C D for one fide 
of the field. Then take 3.20 in your compaſſes 
and deſcribe an arch, and 6-10 and croſs that 
arch in B; draw he lines A B and B C; take 
7.50 in your compaſſes and deſcribe an arch, 
alſo take 4.co and croſs that arch in E; draw the 


1 4 
©: 
BE, 
"LR „ 
2 + = 
_ 
220% þ4 

„ 


lines DE and AE and you have the true figure I 


of your field. 


To find the content. 


Let fall two perpendiculars on the diagonal 
A D from the angles C and E, meaſure their 
lengths from the ſcale ef equal parts that you 
uſed before, and thence find the content of the 
trapezium A C D E as is before taught. Then 
let fall a perpendicular from the angle B upon 
the-diagonal A C, find its length from the ſcale 
of equal parts, which multiply by 45 the dia- 
gonal A C and you have the content of the tri- 


angle AB C, which added to the content of the 


trapezium A C D E (before found) will 75 80 
. = the 
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the content of the whole field as required; te- 
XZ membring to cut off for acres, &c, as before 
X taught, : 


 PrRoOBLEMIV. 
To meaſure a fix ſided field. 
3 Ru LE. Meaſure round it, and put down each 
X fide ſeparately ; and alſo meaſure 3 of its dia- 
ExAMpLE. Suppoſe a field in the follow- 
ing form to be meaſured, 
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I meaſure each fide and find them the ſame 
as in the figure, and alſo the diagonal A C, 
APD, and AE, and the field is meaſured. 
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Joo plot the ſame proceed as in the laſt ex- 
ample ; and for the area you have 4 triangles 
to find the content of. 


| I, Let fall a perpendicular from B to the di- 
ggonal A C, and meaſure it on your ſcale, 
which multiply by 3 A C and you have the 
content of that triangle. Te, . 
2. Let fall a perpendicular from C to the di- 
agonal. A D, and meaſure it on your ſcale, 
which multiply by 2 AD, and the product is the 
content of the ſecond triangle. f 
3. Let fall a perpendicular from E on the di- 
agonal A D, and meaſure it on your ſcale, 
which multiply by 4 A D, and the product is 
the content of the third triangle. 

4. Laſtly let fall a perpendicular from F to 
the diagonal A E, and meaſure it on your ſcale, 
which multiply by 4 A E, and the product is 
the content of the fourth triangle. : 
S. Add the contents of theſe four triangles to- 

. gether, and the ſum will be the content of the 
whole field. : 


PROBLEM V. 


To take the plot and content of the former fie 
ſided field as one ſtation in any place thereof 

from whence you may ſee all the angles, as 
in the following example. 


SURVRTISG or LAND: 


Going into the field chooſe ſome convenient 
place therein, as at ©, and let marks be ſetup 
at every angle; then take hold of one end of 
the chain and ſtand in O, and cauſe an aſſiſtant 
to take hold of the other end, let him go to- 
wards the angle A, and when you ſee him ex- 
actly in a ſtraight line with the angle A, bid 
him put down a pep at the end of the chain and 
leave it there at G; then cauſe your aſſiſtant 
to go towards the angle B, and when you ſee 
him in a ſtraight line with the angle 8, bid 
him put down another peg at the end of the 
chain and leave it there at H; then cauſe him 
to go towards the angle C, and put down a peg 
at the end of the chain at I; thus do for all the 
other angles. And when you are come to M 
and put down your laſt peg, meaſure from it, to. 
your firſt peg at G, which we will REN 

Re es | | IInks ; 
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links ; then meaſure from your peg at G to your 
Peg at H and ſuppoſe it to be 91 links; thus do 

or all the other pegs, and put them down as in 
the figure. Laſtly, meafure the line © A and 
- ſuppoſe it to be 4.30; then meaſure the line 
© B and ſuppoſe it 4.46, then the line O C and 
ſuppoſe it 4.48, and ſo for the lines OD, OE, 
and © FP, and then your work is done in the 
field ; the next thing to be done is to plot it, or 
make a plan of it, which is done thus. 

- Firſt take the length of 1 chain in your com- 
paſſes from any ſeale 'of equal parts, and de- 
ſcribe a circle ; then from the ſame ſcale take 
91 links and lay it from G to H; and take 1.07 
from the ſame ſcale and lay it from H to I; 
and ſo for I K 94 links, KL 1. 20, LM .95, and 
MG .93, Then draw lines from © at random 
through theſe ſeveral points G, H, I, K, L, M; 
and from the fame ſcale of equal parts take 
4.30 in your compaſles and lay it from O to A; 
then take 4.46 and lay it from © to B; do the 
fame for the other lines OC, O D, O E, © F; 
then draw the boundary lines A B, BC, DE, 

EF, F A, and thus you have the true figure 
of your field. ; 2 © | 
Joo find the eontent of this ſurvey, obſerve the 
rules already laid down; viz. find the content 
of each ſingle triangle (being here 6) and add 
their contents together into one ſum, and that 
will be the content of the whole field. 


PRO- 
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85 | PROBLEM VI. 


J 

| To rake rhe plan and content of a field at one . 

| tion in any angle thereof from whence the o- 
ther angles may be ſeen, nn N 

b the di agonals. : 


EXAMPLE. Ls 1. B. Q, D, E, F, 8. be 
the field, and F the angle at which Fam: would 
take your obſervations. 5 f 


SB . Bi. 0 ² „ 0 AR Cs 


nd +> Os 


1. Let an affiſtant bales the eien and. 86 to- | 
wards the angle G while you ftand with the 
other end oth the chain in the angle F; bid him 
put down a peg at * end of the NE at H, 
and leave in there, . ton ni Fol 


. 4 i. IM Then 
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2. Then cauſe him to go towards the angle 
A, and when you ſee him in a ſtraight line with 
A, bid him put down another peg at I, and 
leave it there alſo. AY MAT OT 
3. Cauſe him to go towards the angle B, and 
When you ſee him 1n a ſtraight line with B, bid 
him put down a peg at the end of the chain at 
K; proceed in this manner for the angles C, D, 
n 1555 1 Eb 
4. Then go to the pep at H and meaſure to 
the peg at I which ſuppoſe 34 4 links. 

5. Then meaſure from H to K which ſuppoſe 
68 2 links. 4 ors ob uy; 
5. Meaſure from H to L which ſuppoſe 100 
links, or 1.chain! © oy 

7. Meaſure from H to M which is 125 links. 
8. Meaſure from H to N which is 153 links. 
9. Meaſure round the field, putting down the 
meaſure of each particular fide, and your work 
is done in the field. 8 


T 0 plan theſe obſervari ons. 


1. Draw the line G F at random, and from 
any ſcale of equal parts take 100 links, or 1 
chain, ſet oe e F and deſcribe an areh; 
then take 34 4 from your ſcale and lay it from 
H to I on the arch; and take 68 4 and lay it 
from H to K on the arch; alſo, take 100 and 
lay it from H to L; and 125 and lay it from H 
to M; and take 153 and lay it from H to N; 
draw the lines F A, F B, FC, &c. thro' the 
points I, K, L, &c. at randoomn. 

2. From the ſame ſcale of equal parts take 
3.65 and lay it from F to G;. and take 1. 64 in 
en -£ Ts our 


\, 9 Oo. 


* 


* 


923K bled ited wt (Þ 
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your compaſſes, ſet one foot in G and croſs the 


random line FA in A; alſo take 1.65, ſet one 
foot in A and creſs the random line F B in B; 
take 1.88 ſet one foot in B and croſs the random 


line FC in C; proceed in the ſame manner for 


all the reſt. | 
3. Draw the lines FG, GA, AB, BC, CD, 

Dy EF, and you have the true figure of the 

161d. | | 7 | 


To find the content. 


Having meaſured the lines FA, FB, F C, 
and F D, from the ſame ſcale of equal parts 
that you took the boundary lines from; let fall 
perpendiculars as is before taught, and meaſure 
the 5 triangles as in problem 47h, and their ſum 
will be the area of the fiel. 


N. B. Tou may as well take the plan of a 
field at any one ſtation in one fide thereof as in 
an angle, the operation being juſt the ſame and 
therefore we ſhall omit it here. 5 


\ PR OBLEM VII. 


To take tbe plot of a field that is fo irregular 4 
that from no one ſtation you can ſee all the 
angles. | . 


Let A, B, C, D, E, E, G, & c. be the irregu- 
lar field to be meaſured. FT. - 


1 
a 
114 
| 

1 
Fi 
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1. Begin at A and meaſure. the trapezium I 
as is taught in the former problem. | 

2. Meaſure the trapeziums II, III, IV, V, 
in like manner; and Iaftly meaſure the triangle 
CHE, * 0 : 
3. Let fall perpendiculars from the angles 
which ſubtend the diagonals, upon the diago- 
nals, and proceed for the areas of each fingle + 
trapezium, &c. as is before taught; the ſum 
of which will be the area of the field. | 


N. B. If an hedge ſhould be crooked, mea- 
ſure in a ſtraight line and take offsets at conve- 
nient places from that ſtraight line to the hedge; 
and if you divide the total ſum of ſuch offsets 
by the number cf times taken, it will give a 
mean breadth for the ſpace contain'd between 
the ſtraight line and the hedge; which part caſt 
up as a parallelogram, &c. ns 


Note. If a field be very large and irregular 
It 1s much better to meaſure round it and take 
the angles as you go round, as in the following 
problem. + — 


* 8 ” 
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'PROB LEM VIII. | 
"To take the we of a 2608, common, vr 4 large 
champi an field,” by meaſuring round. p it, and 
making obſervarions at every angle, 
ExAM LE. Let A, B, C, D, E, F, G, U, 
de a large field or wood. through which, you 
cannot ſee to take the Ang; Þ but oath) be Iaroed 
to wepſyre round it. end alias 


Ay + eos —— ͤ » is we—— 0 YO oo AY tt 2: „ 
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1. Begin at A and meaſure the: line AB 


4. 50 when you are at B let an aſſiſtant take 


the chain ſtraight forward (yourſelf ſtanding at 


B,) bid: him put down a peg at b and leave it 
there; then meaſure along the line BC one 


chain, put a peg at & and meaſure from b to & 


which ſuppoſe 65 links. 


2. Meaſure the line B C 5.40 and when 
you are at C continue the'chain ſtraight forward 


and put down a peg at the end of it at ce; mea- 


ſure from C to c one chain, put down another 


peg at the. end of the chain, and meaſure the 


line cc which ſuppoſe 1.10. 


3. Meaſure the line C D 5. 103 and when | 


you are at D meaſure one chain ſtraight. for- 


wards and put a peg at d; meaſure from D to d 


one chain, put down a peg at the end of the 


chain, and meaſure the line d d which ſuppoſe. 
| 1.12. * FCC n. + ILL 2 {T1 ; : { 
| 4- Meaſure each particular fide and angle 
in this manner till you have meaſured all round 


* © * 


the field or wood, and then your work is done in 
the field; and what now remains to be done is 
to plot it and to find the content. . 


To plot it. 


1. Draw the line A B at random, and from 
any ſcale of equal parts take 4. 50 in your com- 


paſſes and lay it from A to B; take 1 chain in 
your compaſſes, ſet one foot in B, and mark 
the line A B continued in b, draw an arch, and 


lay 65 from b on that arch to 5; draw a line 
from B thro' the point & at random, | 
X 2 | 424 


aa. 


8 
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2. Take 5.40 in your compaſſes and lay from 
B to C; take I chain in your compaſſes, ſet one 
foot in C and mark the line BC continued in c, 
draw an arch, and lay 1. 10 on that arch from e 
to c, draw a line from C through the point c at 
random. /%%/%%ͤ . 88 
3. Take 5.10 in your compaſſes and lay from 
C to D; take 1 chain in your compaſſes, ſet one 
foot in. D and mark the line C D continued in 
d, draw an arch and lay 1.12 on that atch from 
d to d, draw a line from D thro* d at random. 


4. Proceed juſt in the ſame manner for all 
the other lines and angles of the field; and if 
you have done your work right your laſt line 
HA will juſt come and join with the point A; 
which if it ſhould go beyond the point A you 
have laid off ſome of your angles too ſmall; 
but if it falls ſhort of the point A you have laid 
off ſome of your angles too large; and that 
error muſt be eorrefted accordingly, _ 


| To find the. content. | 
|  Aﬀer you have drawn. the plan juſtly and 


truly, you may divide it into trapeziums and 
triangles, and ſo let fall perpendiculars as is 
before taught, and thence find the content 


eafily, 3 i 1 FP. 


| Pro. | 
{48 £ x 
7 1 - = * 
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ProBLEM IX. 
To take any angle with rhe chain only. 


EXAMPLE. Suppoſe the two fides of a field 
were as in the following figure; it is required 
to find the angle included between them ? 


A Firſt, I ſtand with one 
| end of the chain in the 
angle A, and lay the 
chain along the hedge 
AB, and put down a peg 
at the end of the chain 
4 at D. . * 6 . * i 
Secondly, | lay the 
chain along the hedge 
| AC, and put down a peg 
| f at the end of the chain 
3 C at E. | | 
Thirdly, Meaſure from the peg at E to the 
peg at D, and ſuppoſe it meaſures 1.03 3. then 
look in the following table for 1.03, and you 
will find the angle to be 61 deg. 59 min. 42 ſec. 
—— Or ſuppoſe the extent from D to E-was 85 
links; by the table you will find the angle to be 
5o deg. 56 min. 6 ſec. ; and ſo for any other 
exe ES + | 5 


The follewing is a table of the degrees, minutes, 
and ſeconds, that is comained in any angie 

made by any number of links; radius being one 
Chain, or 100 links. e 
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table that ever was made. 


Next follows a rable of faftors to find the art 
of any plain triangle, by having any two ſides 
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PROBLEM X. 


To meaſure any inacceſſible diſtance by the chain. 
RLE I. Chooſe two ſtations, and meaſure 


the diſtance between them; then ſtand at your 


firſt ſtation, and lay off a chain towards your © 
ſecond ſtation, and leave a peg at the end of 


the chain; then lay off a chain towards your ob- 
jet, and leave a peg at the end of your chain; 
meaſure your diſtance between your two pegs» 
and your work is done at your firſt ſtation- 
2. Then meaſure to your ſecond ſtation, and 


lay one chain towards your firſt ſtation, and 


leave a peg at the end of the chain ; then lay 


off a chain towards your object and leave a peg | 
at the end of your chain; meaſure the diſtance 
between your two pegs, and your work is done 


5; 


at your ſecond ſtation. . 3. Look in the iſt. ta- 


ble for the number of links that was between 


the pegs at each ſtation, add the two numbers 


together which you find againſt ſuch numbets in 
the table, and take the ſupplement of that ſum, _ 
that is, ſubtract the ſum from 180 degrees. Then 


look in the 2d. table which ſhew the natural 
fines. of the firſt, and ſay thus; As the fine of 


the remainder is to the diſtance between the 
two ſtations, ſo is the fine of the angle at the 
firſt ſtation to the diſtance of the object from the 
ſecond ſtation; and ſo is the ſine of the angle 
at the ſecond ſtation, to the diſtance of the ob- 
ject from the firſt ſtation. And thus you have 


two diſtances much more correct than if you 


rr 
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had made uſe of the beſt theodolite or plain- 


WY * 40". 


and the angle included between them. 
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"2 doſe 1 Tee a remarkable 
5 tance, ww * 27 | 
— > diſtance from it. 

| 1. Meaſure thediſ. — — 5 


ſuppoſe 20 chains, A D 2 


* 


lay off a chain 


meaſure the diſ- 
tance DE. (which , 
ſuppoſe ) 135 . 
links. | 
1822 Go to your. 
2d. ſtation at ,“ 


| 3 1 and alfo 
from C to G. mea - 
ſure the tines 


pole) 140 + links. 
2; Look in the 

table for 135 2 
| links and you will 


mes it ved bY 
þ "= 85 17 55 
look for 15 
140 4 & 
| 3 


it is 89 16 21 


ſom. 1 16 
- which 14 * 
ſubtract- 
| ed from 
= 180deg. 

Z leaves 5 26 44 


| from A to D, and +: 145 5 
alſo from At B, V 


lay offachainfrem E 50:0] 


-FG, (which. up- 


12 
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4. Lock in the firſt table for 5 dams 26 min. 
44 ſec. and the neareſt to it is 5 deg. 26 min. 
42 ſec. (which: is near enough,) and the num- 
ber of links belonging t0 it is 9 2. Then look 
in the ſecond table for 9 4, and the number be- 


longing is. 09489 look for 140 and the: num- 


ber is. 99997 : Then ſay, : 


. 5 "Obs 
As 89489 20.00 :: 99991 1 2 9,6. 


which is 2 miles, 5 furlongs, and 16 2 Vd, 


for the diſtance AB. 


Again, „ 
S nf "Ch; 
As 989 20.00 : ee 210.05 


or 2 M. 5 F. 11 1 FP. for the dift. 5 C. 


Was If the Ro of an minutes, Kc. 
in the ſu plement do not fall out very near to 
the ſame ſought in the table, and you would 
have your fine. more exact; ſay, As the diffe- 


rence between any two nombers. i in the firſt table 


is to the difference of the like ſines in the ſecond 
table, ſo is what is wanting of the firſt io a anger 
Of to be added to the ſecond, 2; 


"3 
| PROBLEM Xl _ u 


To take a map or plan of any country or king- 
dom by the chain only. 


1. Chooſe ſome. remarkable hill or other | 
place where you can ſee a number of towns, 


villages, pariſh churches, Nn ſeats, 


mills, &c. and chooſe alſo a ſecond ſtation. 


gi 2. Lay 


N 
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2. Lay off a chain from your place of ſtand- 
ing towards each particular object, remember- 


ing to leave the peps ſtanding at each place; 


but lay one off towards your ſecond ſtation firft. 


3. Meaſure the exact diſtance from one peg 
to another even to tenths of a link, which write 
down in your rough sketch, or elſe in your 
book ; and your work is done at your firſt ſta- 


4. Find your diſtance to your ſecond ſtation 
by problem roth (if the land between you and 
it is very unlevel and mountainous,) but if it is 
tolerable level and the diſtance not very great 
meaſure it with the chain. | | 

5. Now you are at your ſecond ſtation lay off 
a chain from your place of ſtanding towards 
your firſt ſtation, and alſo towards each parti- 
cular object juſt in the ſame manner and order 


that you did at your firſt ſtation 3 chooſe alſo a 
third ſtation and meaſure from peg to peg as 


yon did before. | 
6. Find your diſtance to your third ſtation, 

and take the new objects which preſent them- 
felves at the ſecond and third ftations juſt in the 
Tame manner as you did at the firſt and ſecond 
ſtations; proceed in thismanner to a fourth, fiſth, 
Axth, &c. ſtations, till you have been all over 
the country or kingdom that you would take the 
plan of. But remember to chooſe your ſtations 
as far from one one another as you conveniently 
can, the farther they are from one another the 


better and more exact your work will be. 


To 
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To plan your obſervations there are ſeveral 
methods, but we ſhall mention three, and fo a 
perſon may chooſe which he will according as 
his work requires expedition or exactneſs. 


| | I. METHOD. 

Find the diſtance of each particular place or 
object from your two ſtations by problem roth, 
then from any ſcale of equal parts take the 
numbers found, for the 1ſt. ſtation, ſet one foot 
in the 2d. ſtation and deſcribe an arch; take 
alſo the numbers found for the 2d. ſtation, ſet 
one foot in the 1ſt. ſtation and croſs the former 
arch, and that is the place of your object. Pro- 
ceed in this manner for each cf your other ob- 
jects. „ 3 | : 

: N. B. This is the moſt exact of any method, 
but it is too troubleſome for practice eſpecially 
when there are a great number of objects, be- 
cauſe two diſtances muſt be found before you 
can find the place of your object. 

4] 2d. METHOD. | | 

Find the angles in the firſt table anſwering 
to your numbers found by obſervation ; lay the 
center of the ſemicircle to your firſt ftation and 
point off thoſe angles; draw lines at random 
from your firſt ſtation thro* each of theſe points; 
then do the ſame at your ſecond ſtation as you 
have done at your firſt, and the places where 
each correſponding line interſects is the place of 
that object belonging to thoſe Ines. 
N. B. This is a very good method, and much 
more expeditious than the former; tho? with- 
out great care you are liable to commit a ſmall 
error in pointing off the angles by the edge of 
the ſemicircle. - zd. ME- 
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l Mi 3d. METHOD. 

Having laid off the diſtance of your tations, 
take one chain in your compaſles, fet one foot 
in your firſt ſtation and deſcribe a circle, and 
alſo deſcribe a circle at your ſecond ſtation ; 
then from your ſcale of equal parts take the 
very ſame numbers that you found by obſerva- 
tion and lay them on the periphery of the cir- 
cle, (which if right will end exactly at the very 
Point that you ſet out from) draw lines from 
your ſtations thro' theſe reſpective points in the 
circle, and where the correſponding lines inter- 
ſect, that will be the place of the particular ob- 
ject belonging thereto. | 


N. B. This is the moſt expeditious of the 
three methods, but in laying off the points on 
the periphery of the circle you will be very apt 
either to fall ſhort of, or go beyond the point 
that you ſet out from, and that error muſt be 
correted by being more careful in pointing off 
till you come to the very Point itſelf that you 
ſet out from. BOSE 1 
To avoid running into this error, inſtead of 
| deſcribing a circle with an extent of one chain 
only, take from your ſcale the diſtance of 2, 3, 
4, 5, 6, &. chains and deſcribe a circle, and 
lay on the periphery 2, 3, 4, 5, 6, &c. times 
the numbers found by obſervation 3 and if you 
have a good correct ſcaleland ſharp pointed 
compaſſes, you may draw your plan or map 
to what degtee of correctneſs you pleaſe. 


> 8 we; 4 . 
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EXAMPLE. Suppoſe I ſee three towns at an 
unknown diſtance, and I would know my diſ-. 

tance from each of them, and alſo the diſtance 
of the towns fro each other, 


, . 
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1, Chooſe two ſtations at a convenient diſ- 
tance from each other as A B 64 chains; then 
| ſtand at the ſtation A, and put do wu a peg at a in 
a ſtraight line with the ſtation B; lay off a chain 
towards the town C, and leave a peg at c; lay 
off a chain towards D and leave a peg at d; lay 
off a chain towards E and leave a peg at e; 
meaſure the line ac, ad, and ae. Do the ſame 
at the ſecond ſtation B, which put down with 
the angles belong ing to them at each ſtation. 


"STATION A. STATION B. 
F od 8 
n „l.üU gaz or 66 24 
ad .148 4 or 95 41 b4 129 or 80 20 
ae 1695; or 116 4 27 tro of gf TI 


N. B. If an external angle is given as ac 
78 dep. 28 min. find the internal angle corre- 
fponding thereto by ſubtracting it from 180 deg. 
and the remainder 101 deg. 30 min. is the in- 
| ternal angle required; then ſeek for the natural 
fine correfponding, in the fecond table, and 
that will be your third term in the ſtating, 


2. Lay the center of the ſemicircle to the point 
A; lay off the angles 78 deg. 28 min, 95 deg. 
41 min. and 116 deg, 4 min. and draw lines at 
random from A thro? thoſe ſeveral points mark- 
ed off, Then lay the center of the ſemicircle 
to the point B, and lay off the angles 56 deg. 
24 min. 80 deg. 20 min. and 97 deg. 11 min. 
and draw lines thro? thoſe feveral points; and 
Where the two firſt lines crofs each other, that 
is the fituation of the town C; and where th 

| | | two 


2 


n!. ³·1³“Aà»¹A SE. 2 | 
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two ſecond lines [croſs each other, that is the 
lace of the town D; and: where the two third 
ines croſs. each other, that is the place of the 
town E. 

Now the diſtance of each town from. your. ſta- 
tions and alſo the B of the towns from one 
another may be found b ] extending from your 
ſtations. to. the towns. and that extent meaſured 
on that ſcale of equal parts that your ſtationary 
diſtance was tak en from, will give you the dif- 
tance of any of the towns from either of your 
ſtations or from one another. But if more exact- 


neſs is required you muſt work by problem 10th. 


and you will find the anſwers as VEBAN which 
were found by logarithms. 


Ch. lin. M. F. Yds. 
6 4. 4 C is 141.89 or 1 6 41 
from A f is 238.34 or 2 . 


4 
— 
O0 
Us 

d tn N 


* 4 
5 E 1s 196.20 or 2 3 136 
oh RA C is 166.91 or 2 © 152 
» J from B to D is 240.58 or 3 0 12 2 
24 55 E is 177.63 o 2 1 167 3 
Sb D is 111.06 or 3 3 233 
> + from C to E is 120.48 or 1 4 10 H 
_ 5 


D to E is 87.34 or x © 161 


PROBLEM XII. 


To find the content of any triangle by having "ny 1 
t uo ſides and the angle included. 


RLE. Multiply the two fides together, and 
multiply half the produQt by the number in the 
ſecond _ aur to the angle. 
| EXAMPLEs 


(EXAMPLE: 80 poſs? . 26 in the 
neee what is its area. | 


N. B. In order to value the Faction of a Wink 
in an angle, multiply the difference of any two 
whole numbers in the table of fines by the frac - 
ae Nee 9 tional part of a link, and 

add the product to the lefler 

„ 4 number till you come to 
41 : links; but ſubtrat 

| the value of the difference 
from the greater number 
ohh the proper factor) if 
it is greater. than 44 4 
links. tte 


| Ares 2 1610807 305 


. the operations of the different angles in 
the next 1 55 | 


Fd 


— 
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S 9.50 - 


: 87 3 


2910 


2)37-8300. 


9 18.91 50 
3 


756600 
756600 


 thod. 


378300 
945750 
945750 


1.0449402600 


In each product you*ll- obſerve one more 
decimal pointed off than what are in the factors, 
in order to produce acres, &c. And here we 
have worked the queſtion three ways, by the 3 
different factors belonging to the 3. different an- 
gles, and each operation is very nearly the 


fame; ſo that it is a matter of indifference 
which two fides of a triangle are known (if the 


5 1 3, 
3 1 


3636ͤ2 „ 3 


296.5200 
13.2600 
78654 
530400 
663000 


00040132 Sane: - 
BCE To60800 
110g 49200 


— OY 


1.0429520400 


angle included is known alſo) to find the area 


of the triangle; and this is at any time done 


without having the plan or plot ofthe triangle. 

Now let us find the content of the aforeme n- 
tion'd triangle by the old method when the 
plan is not given, and then we ſhall ſee how 
much more troubleſome. it ia than the new me- 


See the work in the next page. 


AND.- 


10.20 10.20 10.20 
... 9-78, 6.80 3.90 


6.30 


rid 


] 
ty 
Q 
5 
8 


#\ © * — * 
* 7 
r 1. , 
; a 1 
EE - ow * r 
z » ” 
= 2 * * Ge 5 - 9 ww * % 
ow FE * — * O | 4 : þ o 8 
3 oe ” ö 
2 E 
* ” - —_ / ans 0p 5 8 a 
— 4 s , 
* 8 5 ** < O ; 5 
#L FE £ © J ; * 7:5 3 
0 * 4 £ * 1 3 10 4 


e 6120 . 


* 0 e „ e 


8 64.2600 „566 
58 80 3-49 RB 4 


27 28704000 73 DOCS 
08 > 2927800 9 0 
uh — n 


— % — 4 ef 8 F 5 =” 3 - 1 
+ © 1 7 „ * | £ * i” 
Syn : 044090 0(1,0451 wo dose 11 
4 


* 7 p 5 
f * — * W 1 — Ke £44 > =— « CY ' * 2 8 
5 1 * oy * 8 4 11 * F [? £5 - > © TA L 14 1 F. +/ 1 
3 to. S324 # AS % 2318 i871 1 c S534 $9 A344 94 * 1 54425 


t eee e ons 0 bon 
2 YE” [ E * + 4 4 3 © «© 5 a 2 'S 5 : by a 
* G A. 4% 1 . N 3 i 6 Way. £2. 4 . : * 8 
7 = Sees $ +3 * : L 24 i F - . [ 
J 911; cw: hatin x ot It. falt ct: en 
* 


” 8 
* = 6 4.224 4 


2 


3 . iy 
ant : 8 x 5 : 13 : 
N 0 1 N + 5 : 9 5 l T4 y : ö * 
l r nern 327 02 * 


4a a 


= TW: RT. "oY 


1 


; he Hut 14 ard ar 71 relates | 
Sn -diyiding of Land. 


PROBLEM XIII. 


7 divide a triangular piece of land. into any 
number of equal or unequal parts, by lines 


proceeding TT any e * gned i in any ſite 
thereof. 


ExAUr. Let ABC be the 8 piece 
of land, containing 50 acres,. to be divided be- 
tween three men 3 the firſt to have 16 acres, the 
ſecond 20, and the third 25 eres; ; and the lines 
of dini to r FN n | 


E DF 


Firſt meaſure the baſe which is go chains; | 
then divide this baſe into 3 parts, thus; 


* Ch. oh | 
27 M 6@ «3 $0 ©: 15 12.50 fox the- 
_ firſt man's . 
baſe, which 
ſet fromA to | . 
Ez then fay, As 60: 50: : 20 : 16,67 for the 

1 ET fecond 


. * 
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ſecond man's baſe, which ſet from E to F; and 
the third man's baſe muſt be 20.83, viz. from 
P to C. This done draw an obſcure line from 

D to the oppoſite angle B, and from E and P 
draw the lines E G and FH parallel to B D. 
Laftly from D draw. DG and DH, which will 
divide the triangle into three ſuch parts as were 


required. Fo \ | 
© "PROBLEN NEV - 


To divide a triangular piece of land according to 
any proportion given by à line drawn parallel 
I trad #4.) , Ss 


ExXAMP. Let ABC be the triangular piece 

of land containing 60 acres, the baſe A C is 50 
chains; this piece of land is to be divided be- 
_ tween two men by a line drawn parallel to BC, 
in ſuch proportion, that one ſhall have 40 acres, 
the other 20. l 
I. Divide the baſe by this proportion, 

; A i. A *** 

As 60 : 50 :: 20 2 16.67, 
which lay from C to D; and then AD is 33 33. 


2. Find 
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a | 2. Find a mean proportional between AD 
f and A C, viz. 40.82, which ſet from A to E; 


05 then draw EF parallel to BC, an the triangle 
m „ ; 8 
P is divided as required. 
ta PROBLEM XV. 
To reduce a trapezium into a triangle, by lines 
_ » dranen from any angle thereof, 
Let ABCD be the trapezium to be reduced 
20 into a triangle and B the angle aſſigned. 
el 8 "= . D 
ee J= 3 8 ö | 
50 ; DE ; . ; ; ; 
e- 1 OY he: 5 1 ä 5 
by 5 5 Fn, 5 5 hs 3 : 
8, A. i _ N N ; 3 K „ \ 
: "© „ 
Draw the obſcure line B D, and draw C E 
parallel to it, produce the baſe AD to E, and 
. draw BE, which will make the ttiangle ABE 
equal to the trapezium APP. 
Ncw to divide this trapezium according to any 
aſſigned proportion, is no more than to divide 
the triangle ABE, as is be fore taught in problen 
137%. which will alſo divide the trapezium. 
OY, EXAMPLE. _ 
a Soppoſe the trapezium AB C D conta, 


124 actes, 3 roods, & perches, is to be divided _ 
„ e between 
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between two men; the firſt to have 50 Ac. 
2 R. 3 P. and the other 74 Ac. 1 R. 5 P. and 
1 line of diviſion to proceed from B. 
Reduce the ſhares into perches, and it 
mill be 8083 for the firſt man, and 11885 for 
the ſecond man's ſhare. 
2. Meaſure the baſe of the triangle, viz. 
AE 78 chains; then ſay, _ 
Per. Ch. Per. Ch. I. 
As 19958 73 : 121.825 
which ſet off from A to F, draw the 1 BP 
and the trapezium is divided as required the 
triangle ABF being the firſt man's ſhare, and 
| the trapezium BCDF the ee 5 


PROBLEM XVI. 


| To divide an irregular plot of any number of 


| ſides according to any proportion Zi ven, by a 
ſtraight line drawn thro' it. 


Suppole the Geld ABCDE contains 46 acres 
to be divided into two equal parts between two 
men, by a line proceeding from A. 


1. Drau 


— aw A 2 . — a +. 


— oo» = N — 


ma © www, tw as 


44 SR... 


1. Draw a line at pleaſure thro' the fgure, as 
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=, 


AF; then caſt up the conteat of either half, 


and ſee what 1t wants, or what it is mote than 
the true half ſhould be. | 7 
2. Thus I caft up the content of AEF, and 


find it to be but 15 acres 3 whereas the true half 


is 23 acres; $ acres being in the part ABCDF 
more than in AEF; therefore I make a triangle 
containing 8 acres, and add it to AE F, as the 
triangle AGF; then the line A G parts the 
firure into two equal parts. 225 


Thus you may divide any piece of land of: | 


never ſo many fides and angles, according to 


any proportion, by ſtraight lines drawn thro” it, 
with as much certainty, and mote expeditiovily. 


than by any other way yet known, 


Another EX AM LE will make all plain. 


Suppoſe the following field, containing , 27 
acres, is to be divided between 3 men, each to 
have 9 acres, and the lines of diviſion to run 


from a pond in the field ſo that each may have 


the benefit of the water, without going over 


one another's land. 


1. From the pond © draw lines to every an- 


gle, as OA, OB, OC, Ob, OE; and then the 


fizure is divided into 5 triangles, each of which 


meaſure, and put down the contents ſeverally; 


which contents reduced into perches will ſtand 


thus, | 2 


* 
e * * 
. * 
N 
— 


8 — a * 
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AGB = 674 | 
BOC == 390 4 
COD = 1238 05 
DOE == QI 5 
EOA = 1107 8 
4320 


pt 


D. 1 


The whole content being 4320 perches or 27 
actes, each man's proportion being 1440 
perches. Teal | | r 
From © to any angle draw a line for the di- 
vifion line, aß; OA; then conſider that the firſt 


- triangle AO B is but 674 perches, and the ſe- 


cond triangle B OC 390, both together make 
but 1c64 petches, which 1s leſs than 1440 by 
376. You muſt therefore cut off from the third 
angle COD 376 perches for the firſt man's di- 
viding line, which you muſt find out thus: The 
baſe DC is 18 chains, the content of the triangle 
1238 ; then ſay, Ws 
0 P C 


| A 1238: 418 75 276: $348 
which ſet from C to PE, and drawing OF, you 
have the firſt man's part, viz. ASF. E 
Then ſee what remains of the triangle Ob, 
256 being taken out you will find it to be 862 
which is leſs than 1440 by 578: therefore from 
the triangle DOE cut off 578 perches, and the 
point of divifion will fall in G; draw the line 
OG, which with OA and O divides the fzure 
into three equal parts. oi 


> "PRO- 
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| PROBLEM XVII. 
To find what point of the compaſs any hedge cr 
other object is upon, by the chain. | 


RulLE. Tt. Lay off one chain along the 
hedge (leaving a peg there) and anether 


_ ſtraight towards the ſun ; take the diſtance be- 


tween the two pegs, which look for in the firſt 


table, and take the angle belonging thereto. 
2. Take the ſun's altitude at that time with a 


quadrant, and alſo the hour and minute of the 
day, which being reduced into degrees and mi- 
nutes of. the equator, ſay thus, 1 5 75 

As ſine of the hour from noon is to the com- 
plement of the ſun's altitude, ſo is the co- ſine 
of the ſun's declination to the ſine of the ſun's 
azimuth, which ſubtracted from 180 degrees 
ee, the ſun's azimuth from the ſouth ; and the 


former angle between the ſun and hedge being 


added or ſubtracted (as occaſion ſhall require) 
will give the true point of the compaſs that the 
hedge is upon. | Fe 


_ QvesrT. Suppoſe on April 10, at 18 mi 


nutes paſt ꝙ in the morning I obſerve the ſun to 
be 23 deg. 50 min, high, and the angle be- 
tween the hedge and ſun to be 42 links, which 


is 24 deg. 14 min, 41 ſec. and the hedpe lies 


more remote from the ſouth than the ſun; 1 de- 


mand what point of the compaſs it 1s upon ? 
Here we have given the hour from noon 49, 
deg, 30 min. ſun's altitude, 33 deg. 50 min, 


ſun's declination north 8 deg. 3 min. 


2 3 5 „ 


e TQ ˙ . yo, eros” 
« . a 
% 
1 * 
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EE 
Ass co-fine * of the-ſun's altitude 56 10 
To fine of the hour from noon - 40 30 


So is co-fine of the ſun's declination 81 57 + 
To fine of ſun's azimuth from ſouth 50 44 


To which add the angle which belongs to 42 
linke, and the ſum is 74 deg. 58 min. 41 ſec. 
from the Touth. toward the eaſt, viz. ESE A E 


fete. 


N. B. The * s azimuth may be end by 


various other methods, which the ſurveyor may 


uſe as he ſees proper. 


8 


— lr 


— — 


Co · ſine or fine complement 1 is what the angle wants 
of 9⁰ degrees. 


| pros tn XVIII. 
To rake the horizontal line ef an bill. 


When you mieaſure an hill you muſt 1 
the ſuperficies thereof, and accotdingly caſt up 


the content; but when you Plot it down, (be- 


cauſe you cannot make a convex ſuperficies on 


the paper) you muſt only. plot the horizontal 
line or baſe thereof, which you muſt ſhadow 
over with the reſemblance of an hill. That 


horizontal line is found in this manner. 
Suppoſe ABC be an * wouls baſe you 
would know. 


B : 
” 


Having 
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Having a quadrant with you, ſtand at A, 
cauſe a mark to be ſet up at B, ſo high above 
the top of the hill, as you hold the quadrant 
from the ground at A; then take the angle A 
28 deg. 30 min. meaſure the diſtance AB 24 


chains 3 then go to C and take the angle C39 


degrees, ſubtrat the ſum of theſe two an- 
gles from 180 degrees and there remains 112 
deg. 30 min. for the angle B; then ſay, 7 
As fine C: AB : : fine B: AC; that is 
7 PF.) Ch. ä | o _ v6 of "a 
As fine 39 : 24 : : fine 112 30: 35 23 AC. 


N. B. The above may be done by the chain 
only, but it is a very prolix method; therefore 


we need not abuſe the chain by aſeribing me- 


thods thereto which may be eaſier attained by 

other means; and if there be any greater im- 
provement capable of being made by the chain 
than what I have pointed out, I ſhall be more 

than amply ſatisfied if I have contributed any 
thing towards it. | at 


3 K 488 et 


or SPECIFIC GRAVITY. 


QPecific gravity is the comparative weight of 
bodies of equal bulk. Thus if a cubic inch 
of fine copper be 9 times heavier-than a cubic 


inch of water, we ſay the ſpecific gravity of 


copper is q, or its weight is ꝙ times greater than 
that of Ger je OS 

The 17 gravity of fluids are readily de- 
termined by weighing one and the fame ſolid 
in them ſeverally; for fince we fuppoſe the 
ball ance in equilibrio with the body ſufpended 


in the air, the equilibrium muſt be deſtroyed 


when the folid is immerſed in the fluid, and 
muſt be then reſtored by weights put into that 
ſcale to which the body is appended; theſe 


weights will expreſs the gravity of an equal 


bulk of the reſpective fAlaids, and confequently 
may be thus compared with each other, or all 
of them with the gravity of common water as 
uſual, and diſpoſed in a proper table, making 


that of water 1000. 


In the ſame manner, if divers ſolids are firſt 
weighed in air, and then immerſ-d in the ſame 


fluid, as water, for inſtance, the equilibrium 


will be deſtroyed, which will be reſtored as be- 
fore by putting in ſo much weight as is equal to 
the weight of the ſame bulk of water: The 


gravity therefore of every ſolid is thus compared 


with water, and conſcquently with each other 
as in the following table. | 
Note. The application of this docttine of 


" ſpecific gravity is not only to compare the weight 
ol a magnitude of one kind, in relation to ano- 


ther 


r am: 
ther kind of body, tho” this is of great uſe in 
computing the weights of ſuch bodies as are too 
heavy or too unwieldly to have their weights 
diſcovered by other means, but *tis of the utmoſt 
uſe in diſcovering the goodneſs of any kind of 
foſſils, drugs, metals, precious ſtones, &. whe- 
ther they are genuine or counterfeits; hence 
appears the uſefulneſs it is of to phyſicians, che- 
miſts, apothecaries, jewellers, goldſmiths, far- 
mers, &c. the exact knowledge of which muſt 
conduce to their intereſt. But the great benefit 
it will be of to the ſeveral uſes of life in making 
theſe matters familiar will be evident from the 
following inſtances: Having firſt premiſed that 
a cubic foot of common water weighs very ex- 
ally 1000 ounces, avoirdupois weight, or 62 
pounds and an half; which may be very readily 
reduced to troy weight, by a conſideration of- 
the rules laid down at the end of reduction. 


A TagBTE of metals and other bodies, ſhewing 
their ſpecific gravities to rain water; as alſo 
the number of ounces in a ſolid foot, avoir-. 
dupois weight. 1 5 3 amt 


fe 

Vodles. — | Bodies. 3 ok | 
Ac - - 3 ba Bees-wax, white 865 
Ale 11028 Ditto, yellow 960 


Aqua fortis 1300 Biſmoth — [970Q 


Aqua regia - [1234 || Blue-flate 3500 
Ath, dry = | 838 ]| Blue-ſtone. - 2740 
Barley laſt year | 658 || Box, dry - - | [1030[ 
Beech, dry - | 700 ] Braſs, caſt. - [8104 
| = I 927! 


Bees-wax — 995 | 


Brandy - 


Brazil 


Fu 
1 = 


, x Pg "1 * 
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YL By UL 
sr Dead; our © 5855 
ET of | ihe of Ditto: worſe 8 6200 
Brimſtone - 1800 Tafel ot be 
Butter 8 ny | . 1 1 
Cedar - - 613]| Logwoo * | 
Chalk - P 23790 Maher os Hl 5106 
Gl : mW. 7 Mahogany . 17063 | 
Cop | $795 1} Man 's body | 1171 
S 5 i Marble 27871 
Bird, Ene . IN ve 1030 
Ditto, dar 3 57750 94 N 2Vayh 
| Sore wo | 75 whey; kh ! i | ö 
e 
e 
EDñon a 11. e eee 1 
S880 Quickfilver 
Bite now — j} 600 20 water 10 
vil, 657 [[ River water | 
Fir, yellow, dry 857 3 A a he 
a 882 Silver, caſt [10528 
Free- ſt 4 Ditto, fine 1 
Ola 5 Do. Engl. coin 1106200 
Gold, a ot ter | 7065 
or tn ndard 5 _ Ragan: 
1 0 Sulpher, com. 2 
1 vide Brimft. 
Iron, caſt - | 7136] e | 2 
Ditto, ba- 3 
Lron-ſtone ti =» 2669 ih Ae 
Ivory x, Dea - = 
Bead, fine 9 
Ditto, common | oy e 


99 


N. B. If the ſpecific gravity of any ſolid in 
the table be leſs than 1000 it will ſwim in wa- 
ter, but if greater than 1000 it will fink, 8 
As water is made the ſtandard for ſpecific 
gravity, its gravity is repreſented by unity or 1, 
or ic where three cyphers are added to give 
room to expreſs the gravities of other bodies in 
larger numbers in the table; in doing this we 
have 2 e the firſt is, that by 
this means we can expreſs the ſpecific gravities 
of bodies to a much preater.degree of accuracy 
and exaQneſs ; the ſecond is, that the numbers 
in the table do alſo expreſs the avoirdupois 
ounces contained in a cubic foot of every ſort of 
matter therein ſpecified, becavſe a cubic foot of 
common water is found by experiment to weigh 
very nicely 1000 ounces. : 

Suppoſe I would know how many times any 
quantity of glaſs is heavter than the ſame quan- 
tity of water; then I find in the table againſt 
glaſs 2600, which if the point of unity was 
put would be 2.600, the meaning of which is 
that glaſs is 2 fn times heavier than the ſame 
quantity of water. . 1 

Now in order to find what relation a ſolid foot 
or 1000 ounces has to a fohd inch, let us confi- 
der that 1728 ſolid inches is 1000 ounces, and 
conſequently, pe pt” x 

.. 
As 1728 : 1000 3: 1: 5787 

of an ounce ; ſo that a ſolid foot of water is to 
a ſolid inch of water as 1000 to. 5787, which 
divided by 16 gives .036169 for the weight of a 
ſolid inch of water in the decimal parts of a 
pound. _ | 
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Alſo when you have gold, filver, electua. 
_ ries, &c. which is generally weighed by troy 
weight, you muſt firft reduce it into avoirdupois 
weight to agree With the foregoing table. 


— — — 
. 
A AAA RN 


CASE I. The dimenſions or ſolidity being given, 
5 ro find the weight. 


RuLe. Multiply the ſolidity in inches by 
the ſpecific gravity, and divide the product by 
1728 (the ſolid inches in a foot,) and the quo- 
tient will be the weight in ounces avoirdupols. 
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If an oak beam be 120 inches long, and 11 
by 9, how heavy is it ? 197 
oe: 


120 x 
1980 
99 
11880 
59400 
23700 
106920 
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10989000 
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See the remainder of the work in the next page. 
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6210 
5184 
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8640 
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16200 


15852 


12950 — 


Note. As the ſpecific gravity of dry heart 
of oak is different from that which is fappy, 
when you meet with oak that is part heart and 
part ſap, you muſk take ſuch proportion between 
theſe two numbers that there is between the 
heart and ſappy part; obſerve the ſame alſo 
with regard to the moiſture or dryneſs thereof. 
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suppoſe I have, dstge grinding ſtone for a 


blade mill, whoſe diemeter is v inches, and 
thickneſs 15 inches; what will che ne 
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This + 8 fas 1 Fo: that are folid' | 
through 5 bot for hollow bodies, one method 
is, to find the folidity of its greateſt bulk and 
ſubtract che concayity therefrom, and proceed 
with the remainder as in the laſt example; 
but the following will wake all clear, being 
done a nearer Way. | = 
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If an iron bomb ſhell be 3 inches thick/!and 
- greateſt diameter 14 . u. N is its weight? 
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Note. In like manner the ſolid inches in 2 
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particles, and work with that as in the above 
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Cas III. The Wweight,randi nugniruder being 
ien, n find rhe peciᷣc gravity. typo! 

RvoLE. - Divide the weight in ounces by the 
ſolidify in cubie feet, the quotient will be the 
ſpeci ie gravity... Mas” 


| 1 . 8 8 15 FI E 105" + BE" | | 
If a piece of Wauble contains 4 ſolid feet, and 
weighs 6751b. ov} at 15 Its ſpecifie gravity ? 
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I have a piece of timber thatlednta ins 6 feet, 
and weighs 2851b. what wood is it? 
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— 766 ſpeciicgt 
look in the table of ſpecific grayities for that 
number, and the name of the wood againſt it is 
yew.- But you muſt obſerye” that the ſpecific 
gravity of any ſo "of wood varles in the ſeaſon-⸗ 
ing and other commodities vary according to 
their quality or goodneſs, © | 
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N. B. All bodies of what nature or kind fo- 
ever being weighed in open air and ballanc'd by 
thoſe whoſe ſpecific gravity is greateſt, 1 ſa 


thoſe bodies whoſe ſpecific gravity is leaſt will 


weigh the heavieſt in vacuo. 


Thus if a piece of lead at the end of a nice 
ballance and a piece of cork at the other end are 


in equilibrio in the ait, and thus placed under 


the receiver of an IT his as ſoon as the air 
begins to be exhauſted. the equilibrium will be- 


gin to be deſtroyed, till at laſt when all the air 


is taken away, the cotk will deſcend and ſhew 


itſelf really heavier than the lead. The reaſon 


of which is very evident from the laws of hydro- 


ſtatics; for both bodies being weighed in air, 
each would luſe the weight of an equal bulk of 
air., conſequently the cork will loſe a greater 
weight than the lead, becauſe it is of. greater 


bulk z and therefore. when the air is taken.away 
from, both, the weight that is reſtored to the cork 


being greater than what is reſtored to the lead, 


will.cauſe it to preponderate or weigh down the 


IC /  E. 
Now let us take 141b. of cork, which is 222 


— — 


ounces, and 244 is equal to. 93 of a foot, which 
multiplied by 1728 gives 1612.8 ſolid inches in 


141b ; of cotk : And 18118 1s. equal to 022112 


„ 


8. 2096 ſolid inches ih 224 aqunces of lead: 
Then 38.2095 ſubtracted from 1612.8 leaves 
157445904. for the folid, inches of air to be addeo 
to the cork z the weight of which quantity of 
air is thus found; As 1728: 1 2: 1574.59 
to 1. 09346, equal to 1 Oz. 1 4 dtm. therefore 
the 14lb. of catk is 1 02. 1 drm. ea vier than 
the Alb. oflead.— And for the ſame reafon a 
| — 8 pound 
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pound of feathers is heavier than a pound of 
lead; which may ſeem a paradox to ſome ; but 
in reallity is no greater a paradox than the fol- 
lowing one in finding the center of gravity, v/z. 

That if a tapering piece of timber be nicely bal- 
lanced, and then cut in two at the place where 
the ſupport for the ballance is, I ſay that if one 
piece is put into one ſcale and the other piece 
1:.to the other ſcale, they will not ballance each 
other as they did before, but the tapering end 
JJV TTY Ons 99 OO 

In the foregoing example we make the cork 
and the lead to ballance each cther in the fluid 
medium of air wherein neither could ſwim; now 
in the following example we will chooſe two 
bodies that will not ſwim in water, and then ſce 
how much the lighteſt body is heavier than the 
heavieſt in air: And for this purpoſe we ſhall 
chooſe brazil-wood whoſe ſpecific gravity is 
1031, and lead whoſe ſpecific gravity is 101 30. 

Now ſuppoſe we take 151b. of each, that is 
240 ounces, then 240 divided by 1031 gives 
.2327 part of a ſolid foot, which multiplied by 
1728 gives 402.1 ſclid inches in 151b. of brazil- 
wood: Again, 240 divided by 10139 gives 
02369 part of a ſolid foot, which multiplied Ly 

1728 gives 40.936 ſolid inches in 1561b. of lead. 
Now theſe different bulks muſt remove different 
bulks of water, and conſequently that of the 
greateſt bulk will meet with the greateſt refiſt- 
ance from the water as it endeavours to fink; and 
therefore the equilibrium will be deſtroyed ; 
now to find how much the equilibrinm will be 
deſtroyed let us find the difference of theii bulks, 
which is 351.164 ſolid inches equal to the quan- 
tity of water diſplaced by the brazil- wood ehe 

| | | than 
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than is diſplaced by the lea]. Now the weight 
of the water is found thus; As 1728 : 1000 : : 
261.164 : 131b. 1 oz. for the difference of their 
weights in water; that is, the brazil wood would 
require 131b. 1 oz. to be added to it, to make a 
ballance with the lead; conſequently if the bal- 
lance was firſt made in water and then weighed . 
in air afterwards, the 131b. 1 0z muſt have been 
added to the lead to make it ballance the bra: 
zIl-· wood. On 


CASsE IV. To determine the goodneſs of 
| metals, Ec. 5 


RLE. iſt Multiply the difference of the 
ſpecific gravities of the compound and lighter 
ingredient, by the product of the ſpecific gra- 
vity of the beavieſt ingredient and abſolute 

weight of the compound, for a dividend ; 2d. 
Multiply the difference of the ſpecific gravities 
of the ingredients by the ſpecific gravity of the - 
com out; for a diviſor ; 3d. Divide the divi- 
dend by the diviſor, and the quotient will be 
the weight of the heavieſt ingredient in ounces. 


I have a piece of metal whoſe ſpecific gra- 
vity is 18840, abſolute gravity (or weight) 80 
ounces (avoirdupois;) what is the quantity of 
gold, and alſo the quantity of filver contained 

therein? | | 


See the work in the next page. B b 2 
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I have 140 02. of a mixture of copper and 
ſilver, whoſe ſpecific gravity is 9640; what 
quantity of filver 3 is there iff it? 2 


10528 9540 „ 
32 8796 140 
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Oooh. 3 the aſſaying of gold, 'Glver? 

&e. would not be much betet performed upon 
' kydroftatical principles then by the preſent, me- 
thod by fire ? 

Note. That in buying 2 quantity of 5 
ſilver, or any thing which is heavier than braſs 
. the weights being of braſs,) we ſhould 
_ chooſe the lighteſt air, (i. e.) when the mer- 
cury in the barometer is loweſt 3 bat in buying 
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recious: ſtones, pearls, or any thing that is 
ghter than braſs, the beft ties, to do it is when 

the air is heavieſt and moſt buoyant, viz. when 

the quickfilver ſtands -higheft in the barometer: | 

But in ſelling gold or jewels, the contrary rules 
are to be ed in regard to the gravity of the 
air. 5 


CASE 7 © The ſelidity of a1 any 1 being 
gi ven, to find how far it will ſink. 


RvLE. Divide the ſpecific gravity of the tim 

ber by the ſpecific gravity of the water, multiply 
the quotient by the depth of the timber, and 
that gives Ins inches under water. 2 


How randy: bbs will 1 foot of em. or 
: deal fink 1 in common water? 1 


Aſhio N - Deal. 
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| [- Carp VI., 27 4 aldi of any rember being gi- 
| ven, fo find how much ir vi carry. 


„Non | Subiract the ſpecific gravity of the 
timber from the ſpecific gravity of the water, 
the temainder is the numbet Ng 9 2 that one 


5 ſolid foot will carry. | 
= How much weigbt is juſt ee to fink 4 
evbie ſoot of deal in ſea water? | . 
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Now ſuppoſe it was loaden with braſs, whoſe 


ſpecific gravity 8104 being divided by 16, gives 
506. 5 pounds; and the pounds in a ſolid foot 
of ſea water is 64.4 pounds. | 
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la the ſame manner is ſonnd by the compa- 


rative weight of the bodies, how much of any 


heavy quality or matter may be ſupported by 
the water. N | e 
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, > How 


SPECIFIC GRAVI TT. 483 


How. many inches will an aſh beam fink in 
common water that is 74 by TT; and 18 feet Jong, 
when f it wy 200 Ib. upon it? Se o 


worm © 4+ eng 
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ON 102 ounces that one 

360 ha: Toot will carry. 
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Ib. 


dh 50949 that is, it will but juſt carry 


194.9 1b. and 195 1b. will 


| _ | fink it. 
151 Now ſeeing that it will 
_ not carry, ,200 1b. as the 
— ating. requires, let us 
78 | uppoſe that 190 Ib. was 
64 „ put upon it, then the ope- 
— ration will be as follows: 
145 | 
144 - 
7 4 | 231 bi! 2 ; & Ba 
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Az 62.6 1728: : 190 
— - WE. 
$09 u 29 == © a : 
Kress ii wog 4 882 
172 eat 
62. Mag * eh d divided by 
„ the ſquare inches 
ol the ſurface gives 
1:82 the anſwer requir'd: 
1250 See the work to each 
— - fide uppermoſt. 
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Broade ſt fide uppermoſt. 
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7.737 ſi aks with 901. upon it. 
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2 ie bur 045 out of water. N 
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11,732 finks naturally. 
2.210 ſinks more with. 
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he weight. 
13.942 ſinks in al... 
oss out of the water. 
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We might now proceed to ſhe w the principle. 
upon which bodies that are heavier. than watel 
are made to ſwim; but as this part of the hydro- 
ſtatics is upon a principle different from that of 
ſpecific gravity, we ſhall omit ſaying any thing 
on that head, unleſs it ſhould be deſired in a 
ſecond edition. ES . 
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JN practical muſic you'll obſerve there ate but 
ſeven degrees of tones in the gamut, C DE 
FG AB; and if we proceed further it can be 
but by repeating the Erft note, and ſo on, ſo 
that the ſame notes repeated are ealled octaves: 
Thus the two notes that create the octave, are 
in main but one, and ſerve as limits or bounds 
to all the intervals, ſince all the notes in the ga- 
mut are included in an octave 3 5 of which are 
whole tones, and the other 2 half tones, conſe- 
quently making 12 half tones in the whale, 

But the writers on ſpeculative” mufic; not 
taking the ear to he a competent judge in a: caſe 
ſo nice, have choſen to di ſtingui ſſi the 12 half 
notes, not by equal inter va hut by due propor- 
tions. And although we have the ſe ſucceſſive 

proportions ſor each ſemitone, it hath been feund 
neeeſſary in the conſtruttion of organs, flutes, 
hautbeys, baſſoons, &c. ſo to order the twelve 
intervals or ſemitones that their ſounds ſhall be 
in one and the ſame proportion thro' the aQtavesz 
and tho' each tone be rather bearing from ie 
mathematical meaſure, yet the diffe renee is fo 
nice that very few :ears- can diſtingaiſn it: 
Therefore, we will follow the practieal method 
of eſteeming all the half tones equal one witk 
another. Se, - N. B. 
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N. B. Where I could find inſtances of in- 
ſtruction from other modern publications that 
were plain and eaſy, I have taken the liberty 
of inſerting them, along with what other altera- 
tions and additions I thought was convenient for 
the learner. VVV 

Note. I have omitted the gamuts for the ſe- 
veral ſorts of inſtruments in general uſe, as 
numbers of each ſort abound; and have in- 
ſerted one general gamut. of the notes which 
may ſerve for all. Fu” | 


The following is the Gamut of natural-notes, 
_*  wherher vocal or inſtrumental. 
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. GABCDE FGAB CDPEFGABC DEF G 
The firſt thing to be obſerved is to learn the 
names of the notes upon the lines and ſpaces, 
by heart. Alſo due regard muſt be had to the 
cliffs ſet at the beginning of the five lines, 
which are an inlet to the knowledge of the 
notes; for if a note be placed on any part of 
the five lines, you cannot call it any thing till 
there is one or Other of the cliffs ſet at the be- 
ginning : For which reaſon the lines of the ga- 
mut are divided into ſeparate fives, (or ſtaves,) 
expreſſing the different parts of -mufic. For in · 
| ſtance, the treble or uppermoſt five lines has G 
for its eliff, ſet at the beginning on the ſecond 
ine of the ſtave from the bottom. The „ 
1 9 5 line 


— 
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moſt part or baſs, has F for its cliff, and is com- 
monly placed on the fourth line from the bot- 


tom. But there is another ſort of cliff that comes 
between the treble and the baſs, call'd the te- 


nor cliff, thus ( P: and which may be ſet on 


any of the four loweſt lines; it being C on that 
line whereon'it is put. | 
The gamut. may be repeated as well aſcend- 
ing as deſcending, and by different notes; bot 
the diſtance from one note to the other muſt alſo 

be obſerved, and this only in aſcending. The 


certain intervals ate as follows. f | 
From G to A is a whole tone, from A to B is 
a whole tone, from B to C is half a tone, from 
C to D is a whole tone, from D to E is a whole 
tone, from E to F is half a tone, from F to 6 
is a Whole tone, and ſo on, with never ſo many 
notes, which mult aſcend in the fame propor- 
tion of ſound as the firſt eight notes do; as every 
note bears the ſame union of found with its oc- 
tave, whether it be an eighth above or below, 
1 ſhall inſtance an example or two of an oc- 
tave: But for fear you ſhould not tune the notes 
exactly, you ought to get the aſſiſtance of a per- 
fon skill'd in muſic, and let him ſiog or play 
yovr eight notes with you, till you can do them 
without him. eat l & T0}: 
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The next thing tow'rds the attainment ofthe 
knowledge of muſic, is to be well acquainted 
with the different meaſures of notes, which are 
under the W of time. Ap S320 


of 275 7me, or the length of notes. 


A Semibreve 3 is equal, O in length to 
— — — 


Min ims = 7 9 | * | or 

Crotchets - = ap Ip. by eee, or 

| Quavers „ wy L #2 2 A 36 ny or 

Bemiquarers 2222 kekkkke + or 

Demifemi- 

een 3 PEROT REBEL 
There are two Torts of time, common. 2 


triple. Common time is * 1 * * che 
lowing marks or char 11 85 | 


- 


FTbe firſt of thefe marks denotes the ſloweſt 
hind of movement, and contains a femibreve 
(or as many other notes as are equal to its 
length) in a bar, and muſt be held as long as 
you ean diſtinfly tell 1, 2, 3. 4. The ſecond 
. denotes a movement ſomewhat faſter than the 
| former, and contains alſo a ſemibreve in a bar. 
The third denotes a brick movement, and con- 
tains but one minim, or two erotehets, &c. in a 
bar. The fourth mark corene twelve quavers 

(or 
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(or notes to their value) in a bar; the fifth: fix 
quavers in a bar, and the laſt fix crotchets in a 
bar. The three laſt characters are fixed to 
Jiggs, &C. ; : 1 

Is a flow common time you muſt divide the 
bar into four equal parts, telling 1, 2, 3, 4, dif- 


tinctly, putting your hand or foot down when 
you tell one, which muſt be at the beginning of 


the bar, and hfting it up when you tell 3, which 
muſt be in the bar. In a. quick-ſort of common 
time, you may divide your bar into two equal 
parts, only putting your hand or foot down at 
the firſt half of the bar and lifting it up at the 
fecond half; but you muſt be exact in moving 
up and down. Friple time, whether quick or 
flow, muſt be divided in three equal parts, tell- 
ing 1, 2, with your hand down, and 3 with it 
up: In this fort of time you muſt keep your 
hand up but half the time you keep it down. 
Obſerve throu* the whole the down beat at the 
firſt note in every bar, 


The following are marks of triple ti me. 


; IT > eee "Pp og I. 


— 12 — —— —— ö 


The firſt of theſe characters has three mi- 


nims in a bar, and is the ſloweſt triple time 
. if” o 7 — 

in uſe, The ſecond contains three erotehets in 
a bar, and is fix ed to minuets, and pla y'd quick- 
er than the former. The third contains three 
que in a bar, and is the quickeſt. The 
fourth contains nine crotchets; the laſt nine 
quavers, Thefe laft are rarely made uſe of, 


and then to jiggs. Ce 3 Ob- 
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Obferve a diminutive note or grace is ſet be- 
fore a real note, and is only meant to prepare . 
that real note, and not reckoned into the time. 
Alſo when you find the figure 3 fet-over three 
ty*> notes, it ſignifies they are to be play'd and 
reckon'd in the time of two of thofe notes. 

Note. A point or dot added to any note, 
er minim, crotchet, &e. makes it half as 
long again; and muſt always' be poo on the 
2995 — of the note. | 
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Vxaxtn of ResTs. | 
 Scmibreve. Min. Crot.Quav. Semiqua. 
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Note. A ſemibreve reſt. 1s 2 whole bar in 
any time whatever. 5 — $y 
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i 5 A fingte bar Wat to divide Phe: time accord- 
ing to its different meafures, whether common 
or triple. A double bar ſerves to divide every 

ſtrain or part of a Jong or leſſon. A repeat fg 
nes 
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nifles that ſuch a part of. a ſong, &c. mult; be 
Fein over again from the note over (or be- 
fore) which it is put. A direct is put at the 
end of a ſtave, and ſerves to direct to the place 
of the firſt note in the next ſtave. A pauſe ſig- 
niſies that the note over which it is placed muſt 
be held out ſomewhat longer than the uſual 
time. — The ſame mark al fo denotes the end of 
a tune. Da Capo ſigniſies the tune does not 
end there, but muſt be begun again, and play'd 
till you come to the mark = aforemention'd 

to denote the end of the tune. 

Of FLATSs and SHARPS, Ge. 

| _ Theſe characters are very ſigniſicant in mu- 

| fic, and muſt be particularly regarded; viz. 
(b) or Flat; (A) or Sharp; (HJ or Natural. 
If a flat be placed before any note it denotes 
rhat ſuch nate (and all the following in the ſame 
bar on the fame line or ſpace except mark' d to 
the contrary) muſt be fung or play'd half a note 
lower than its natural pitch. The ſharp is of a 
contrary nature; for whereas a flat takes away 
a ſemitone, or half a note, from the ſound of 
the note before which it is fet, the ſharp adds a 
femitone to whatever note it is fet before. For 
example, if a flat (or flats) be fixt at the be- 
ginning of any of the five lines, it not only af- 


fects every note on ſuch line or fpace but alſo - 


all the notes of that denomination thro? the 
whole movement. The fame is likewiſe to be 
obſerved of the ſharps. A natural ferves to re- 
duce any note made flat or ſharp by the govern- 
ing flats or ſharps placed at the beginning, to 

its primitive ſound, as it ſtands in the gamut. 
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I ſhall next inſtance ſome ſelef pieces for 
leſſons, both for the voice and inſtrument : But 


you maſt be particular in obſerving the time, a: 


beforemention'd ; for no muſic can be agreeable 
to the performer unleſs he makes himſclf maſ- 
ter of it; neither is it poſſible for ſeveral pet - 
formers to agree exactly together without it. 


N. B. The following eight pages of coppet- 
Plates containeth fix leſſons for different inſttu- 
ments, and three ſongs. The ſix leſſons are 
adapted tothe under - mentioned inſtruments. ;, 


.*.. ſift. For two French Horns. 
I | 2d.. For the Guittar. _ 185 
3d. Por the German Flute. 

= 1 a0. Hor 
Is. For ditto. : 
Iich. For the Violin. 
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The remainder Pe Words: ” e u. 


— 


II. 
| Could 1 but once of kim 83 ; 
To mingle with his joys my ſmart 3 
That he may feel what now I ail; 


But I'm too young to ſhew- ſuch.arts... 


We | F 
Atraftive Cupid be my care, | 
And look with pity on my pain : 
Oh! break the chain that now T ware, | 
Or bind Ominton in the fame. Jap 0 4 
e ö 5 
Haſte to thy 1 es tell my grief, 


| To help an harmleſs injar d Sad; 3 
That be may quickly fend 


And, ws, an heart that is betrsy. 4 8 
| | 7 go 


* 
* 


K 
* 


5 Rana e nets Ching © Clos: 


Ws 
Strephon, mov*'d by lawful paſſion 3 
For no fa vours rudely ſues; 
Al his flame is out of faſhien ;; 
Ancient honour for him wooes +» 
Love for love 's the ſwain's ambition ; 
Blut if that is deem'd too great, 


Pity, pity his condition; 


Say at leaſt, you do not hate. 


r 

Should you, fonder of a tover, „ 
Practis'd in the art of guile ; 

Slight ſo true and kind a lover, 

Cloe, might not Strephon ſmile ? 3 
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Yes; well pleas'd at thy undoing, 
Vulgar lovers might upbraid 

Strephon, conſcious of thy ruin, 
Soon would be a filent ſhade. 


Rembinder * the 2 js 10 Collin and Cloris. 


With ardour he Fo her to think him fincere, 
But alas! ſhe redoubl'd each hope and each fear; 


She wou'd not deny nor ſhe wou'd not approve, 
And ſhe neither refus d him nor gave him her 


love. _. | 
Naw cheer'd with compliance, now froze by 
difdain, [vain 3 


He languiſh'd for freedom, but Linguiſh'd in 


Till Thy rfis who I ty'd ſo helpleſs a ſlave 
2 . by the council he 
gave. 


* 


Forſake "RY faid oh _ reject her awhile, 


If ſhe loves you the, ſoon will return * * 


ſmile; "7114 
You may judge of x ik og by ohbionep . 


And by abſence you'll conquer ber heart or your 


Own, 


This advice he purſu'd, but the ed prov d 


Too fatal alas! to the fair one he lov'd; 
V hich cur'd his own paſſion, and left her in vain 


'To — for an heart ſhe cou'd never Le wad 
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To make the Trillo' or ſhake on the voice. 
The trill or ſhake, (mark'd t, or tr.) is the 
chief grace in finging, and has a fine effect 
when well performed, To learn this you muſt 
” raiſe your voice on one ſyllable, the diſtance of 
E a whole tone, as in the following example. 
Firſt move your voice ſlowly, then faſter, by 
degrees, and it will come to you with a little 
practice; but you muſt be ſure to let the WCW. I 
notes be both heard diſtintly,  * —_ | | 


ſcending prickt crotchets, and alſo when the 
note before it is in the ſame line or ſpace with 
it; likewiſe generally before a cloſe, either in 
the middle or at the end of a ſong. '* 
Note. If you wou'd practice finging, the 
application of the inſtrument will be of the ut- 
moſt aſſiſtance to the attaining to a proficiency 


— Sr 


therein. N 
Of the Keys in Music. | 
The word key is adapted to one note choſen® 
as principal to compoſe a piece of muſic in, it JM} 
being the ending note, ſo called the fundamen- 1 
tal or key- note, as it determines the certain in- 114 
tervals, wherein all the tones or whole notes, 
and ſemitones or half notes, which ought to fol!!nt. 
low each other from the key- note to its octa ve, i 
take place. 7 a Gs ye 
There is properly but two keys in mufic, one 
flat, the other ſharp 3 but by the help of flats 


and 


— 
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and ſharps: they have been varied to the num- 
ber of twenty-four in the whole; one half of 
which are ſharp keys, and the other half flat 
keys: Thoſe moſtly in uſe are as follow. 


A Scar E of SHARP KEYS. 


C, natu- — 4+ —— — 7 - | 9 — 2 
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third. 1 jg 
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f third. ; 


F, with + ' B : x" — 7 ; TP » 
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a ! arp 4 ; — ATT | 7 
G, with (- 
a ſharp 3 
third. 7 S 7 
A, with CF - 4 | 
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A SALE of FLAT 


REvYS. 1 
1-4 14 } 5 | 
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No for the better diſtinction of the whole 
tones and half tones in the keys, you muſt ob- 


ſerve, that in the gamut, the half notes are na- 


turally found betwixt E and F, and between B 


and C, whereas a ole tone 18 found bet w ixt all 


the 
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14 
1 
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'F 
1 
9 
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the other notes; and there being but ſeven dif- 
ferent denominations, C, D, E, F, G, A, B, ſo 
there is but 7 different degrees of notes in the 
whole gamut (as before obſerv'd,) for all eights 
bear the ſame ſound as well as name: Likewiſe 
the flats and ſharps ſet at the beginning of a tune 
have the ſame effect on all their octaves above or 
below. 5 ou may take 9 note you think 
oper for a key- note, provided you give a pro- 
ale to its octave, like uuto 8 Q, if the 
key be ſharp; then ſharps or flats are placed 
after the eliff, in order to increaſe or leſſen, a 
ſemitone, thoſe intervals that might hinder that 
conformity: And as the half tones lie in patti- 
cular places in the key, I have dotted the femi- 
tones included in the octave of every key in the 
aſore-mention'd ſcales, as they are found in the 
natural keys with no ſharp or flat at the begin- 
ning, to which order e all the other 
keys are modell ed. Whence it will be found 
no very difficult matter to order the flats or 
Mar ps at the beginning of a tune according to 
the conformity of the key, whether it be a flat 

key or a ſharp one. . 

Por example, if we take D for a key-note, 
and would make its wy agreeable to that of C, 
we muſt begin with the key- note aſcending 5 
and as we reckon on, we ſhall find that both F 
and C muſt be ſharp'd, to make it conformable 

to the key of C. | Se 
The flat key of A may ſerve to illuſtrate all 
R__n.: RT ne” 
N. B. A key is known to be flat or ſharp not 
by what flats-or ſharps are ſet at the beginning 
of a tune, but by the third above the laſt note, 
or key-note; for if a third contains two whole 
1 tones 


1 


— ot anda. 4 5 
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tones it is a ſharp key, but if only a tone and a 
half *tis a flat key. Always name your key in 
reference to the baſs. | 


, Trapſpoſnien. 122 5 
To tranſpoſe a ſong or leſſon that is too high, 


or too low, or in an improper key for a voice cr 


inſtrument, you muſt firſt ſee what compaſs the 
tune requires; that is, how high and how low 
it goes, and accordingly take your meaſure, 
The laſt note of a tune, as before obſerved, 
tells you what key it is, whether A, B, C, D, 
&. Therefore, ſuppoſe for example, you had 
a ſong or leflan in the ſharp key of E, and you 
wanted it tranſpoſed into G, which is a third 
higher ; look jn the aforegoing ſcale for G with 
a ſharp third, where you'll find one ſharp, and 
that upon F; fo placing the ſharp as at the be- 
ginning, and writing each note a third higher 


than it is in the copy, you have the tune right, 


: 


in the defired key, | | 
Jou may tranſpoſe into any of the keys in 
the reſpective ſcale, obſerving the diſtance or 
number of notes from the key-note of your copy 


to the firſt note of the key you tranſpoſe into, 


and putting the ſame number of flats or ſharps 
at the beginning as in the ſcale. | 

Note. Whatever accidental flat, ſharp, or 
natural is met with from the beginning of a 
tune to the end, the ſame muſt be obſerved in 
that part of the tranſcript by ſome one or other 
of thoſe powers; Thus, when a natural is met 


with (this way) you muſt have regard to the 


effect it has on the note it ſtands before, whe- 


ther it be of a flat or ſharp quality, and in ſuch. 


caſe 
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caſe you muſt ſupply its place with either flat 
or ſharp, accotding. to the effect it has in the 
copy. Obſerve the ſame order with the other 
powers; knowing a flat to one note is a ſharp to 
ihe note below it, except in a caſe where a na- 


Lone ieee i. 


Now as there are ſeveral other places beſide 
what are mention'd in the aforeſaid ſcales 
which either of the keys may be tranſpoſed into 
upon occafion, the reaſon aſcribed is, that every 
half note in the gamut ſhould have its funda- 


mental or key- note. 


15 The following is a ScaLy of all the Keys, 
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In this ſcale you'll obſerve ftraight lines in- 


terſecting the common ſtave or five lines, and 


letters ſet both above and under the ſtave, ſi g- 


nifying the keys to which the divifions belong; 


each letter above the ſtave denotes a ſharp key 
anſwering to whatever flats or ſharps are under 
it, and the letter underneath denotes a flat key 


agreeing to the ſame flats or ſharps: As in the 


natural keys, C above the ſtave denotes a ſharp 


key, and A (a flat third below C) underneath 


the ſtave, ſignifies a flat key; and ſo with the 
4903 A STOR 4961 00 $541 9 2 
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OROAN-PIPES, SPIN ETS, &c. 


WE AT is to be obſerved in the conſtruction 

of organ-pipes is the hollow part or cavity 
from whence the ſound prcceeds ; therefore in 
this caſe we have nothing more to do than to 
find the dimenſions of ſuch particular cavities 


that will ſound any given note in the octave. 


And firſt the half of each particular dimenſion 
of any pipe gives the oftave above, and the 
double of each partieular dimenſion of any 
pipe gives the octave below. | 
| Alfo we have the ſame reaſon for muſical 
ſtrings, &e. For inſtance, ſuppoſe two ſtrings 
of equal thickneſs, and. ſtretched with equal 


weights, and have their lengths as 1 to 2, viz. 
one ſtring twice the length of the other, they 
will ſound an octave to each ther ; and conſe- 


rings will be in proportion to the ir diameter 
and t weights that ſtretch: them. | | 


wands in like, mannet the ſounds of any other 


Suppoſe it was required to find a mean ſemi- 


tone for the oonſtruction of organ · pipes, &c. fo 
that theivſounds with regatd to gravity or acute- 
neſs may be in the ſame proportion which alto- 
gether ſhall compl eat tlie octave. In order to 

a „ this, 


a. fad ene e 


. 
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this, we know that the octave is known by this 


fraction + ; and as there are 12 half notes in the 


octave, all melody and harmony are compoſed 


of theſe 12 notes; for the octave .abve or be- 
low are but the replicatives of the fame ſounds 


in an higher or lower tone. 


Therefore the fol- 


lowing table is the meaſure of the diſtance to 
any particular half tone required in the oftave; 


and they are alſo factors to find the dimenſions 


of muſical chords and other inſtruments. 


TABLE. 
- 1.00900 
11 .94388 
2 89090 
3 840900 
34% 0370 
5 74015 
6] 3 | 
8 | 562995 
9 | 94650 
10 |. .c6123 
111 .52973_ 
Iz | $0009 


To apply the factors in the table to the conftruc- 


5 ti on of organ: pi pes. | 


Here you are to obſerve that the dimenſions 


of the cavity of ſome one pipe muſt be given; 


and each particular dimenſion muſt be multi- 
plied by the factor in the table, and the product 
gives the like dimenſion of that pipe that will 


5 


ſound the note belonging to that factor. Thus 


for 


Pd 
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for example, ſuppoſe C the key- note, and the 
given dimenſions of the pipe to be 1.57 by 1.46, 

and 20.9 inches long. Now ſuppoſe I would [ x 
have the dimenſions of that pipe to found G, 4 
viz. 7 half tones higher than the given pipe. 
Then 1.57 multiplied by. 66742 gives 1.04783 | 
1.45 multiplied by . 65742 gives. 97445 and _ | 
20.9 multiplied by . 657 42 gives 13.9491 ; and 
thus you have the dimenfions of the pipe te- 
quiredl !!?! en ene e 


The dimenfions for all the ſemitones in tbe 


above octa ve are as follow. * . 14 
f 4 Length | Breadth } Width ' | 
: « 20.9000 | 1.5700 | HE 5 f 4 
C ſharp. | 19.7271 1.4819 1.3701] - 
D 18.6198 1.3987 | 1.3007] I 
D ſharp. | 17.5748 | 1.3202 [1.2277 18 
= 16.5883 1.2461 1.1588 0 
F 15.6572 | 1'1762 1.0937 43 
E, ſharp. | 14.7784 | 1.110 1.03244. 
F | 113.9491 11.0478 {ogra}, 
. Is ſharp. | 13.1662 | 0.9899 | 0.9197 Cre TH {3 
7 FA 112.4271 0.9335 | 0.8681] © 
A ſharp.” | 11.7297 | 0.8811 [0.8194 | 
383 2525 0.8317 | 0.7734 | 
IT 10.4500 | 0,7850 | 0.7300 | 


9 
* 


1 0 
* FED 
* 
5 . 
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If you would have an octave below, multi- 
ply the dimenſions of any pipe by 2 and tt gives 
the dimenſions of that pipe an octave below; | 
and take 4 the dimenſi ons it gives an octave a- | 
bove: Proceed in this manner for double octaves 
either above or below, 5 In 
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In conſtructing round pipes of a cylindrical 
form, the ſame rules muſt be obſerved as with 
thoſe which are ſquared, and the given length 
and diameter only made uſe of in the opera- 
tlons. Yo | ; FE 48 7 ; 


To apply the Jactors in the table in conſtructing 
FEET.” . of muſical ſtrings. ' © 
In this caſe, multiply the length of the given 
ſtring by any of the factors in the table, and the 
reſult is the length of the firing that will ſound 
the note belonging the factor made uſe of if the 
thickneſs and tenfion are the ſame. 
What muſt be the length of that ſtring to 
ſound 4 half tones above another that is 40 
inches long ? SE Ep ah 1 
Anſwer 31.7480 inches. 
What muſt be the length of thoſe rig to 
ſound the notes D, E, E, G, A, B, C, if the 
key-nate T is 40 inches long? s 


ae N — ot 


8999 A| 135.635 for D. 
7937 5 7188.2 Aer „ 
749 5 multi plie d J 29.956 for F. 
e ane 84 for A. 
8652973) 4.789 for B. 2 
b a. 00 f Go |, 
1 „ f : : 
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Suppoſe it is required to find the weight that 
any ſtring muſt be ſtretched with to ſound any 
particular note, by having given the weight 
requiſite to found the key-note. ; 
RvoLrz. Divide the given es by the 
ſquare of the factor in the table, the quotient | 
will give the weight required to found any note 
above the key-note, if the ſtrings are of equal 
lengths. 4 
What muſt be the weight to ſtretch a ſtring 
40 inches long, that it may ſound an octave a- 
bove the key-note, if the key-note is ſtretched 
with 7 pounds, and is 40 inches long alſo? 
5 / 5 
5000 5 


2 *** mh 
9 % 
1 


2507. 00028 pounds, the weight required, 
50 f : 8 | 1 1 1 2 7 3 7 > * 


— % * 0 „ F * 
2 Fl * | c . $ Ars " 5 
. ; 5 3 
- A * 
* i 4 % 
, > # : : . . * 6 > % T 
E * = 
* 5 2 ? * T4 * . % o % * P 


5 1 ; 


are 7 


From whence we find, that if the diameters 

and lengths of muſical ftrings are equal, the 
times of the vibrations (and conſequently the 
note ſounded) will be inverſly as the ſquare 
roots of the weights which ſtretch them; the if 

the weights are as I to 4, whoſe ſquare roots are 
1 and 2, then the times of vibration will be as 
2 to 1, and conſequently they will ſound octaves 
to each other. Hence in eonſtructing ſtringed 
inſtruments, as ſpinets, harpfichords, &c. a skil- 
ful artiſt will compound theſe proportions of the 
length, diameter, and tenſion of ſtrings, to very 
great advantage. | 
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.. Page. Line. - 1 
i '— Io for under rneatth read underneath, 

* L LOAD 
t. = 22 for number read numbers. | | 
"To; — 24 fir 4190864 read. 4790384, Kc. 

29 — 9 for .92916 read o2916. 
38 — 8 for factots read faftors. © 3 
30 — 30 Jer gains of each read . or 
5 ' | loſſes of each. p 2 EET, 
1 oy for exttact read extract. | 
118 — 5 for of tower read of the tower. | 
Þ 138 — > for term read term. 
147 — 26 for what read what i is. 1 
175 — 17 for 4 read +. = = 
237, 72 for meaſure read gr. 
. 2 — 31 for one one read one. . 1 
273 — 2 for may read nan . 
78 1 29 or ine read line, 552 55 
: id. — 39 or Ting read moſt, 3 ˖ ˖ 
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